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MoccxL, 


S the principal intent of the pa- 
pers | now preſent you with, 
to clear up thoſe points of 
Science, which have been con- 
troverted between Mr. Robins 
and me; I cannot think it will 
be neceſſary to enter into any 
very particular conſideration 
of the Preface, which this gentleman-like writer 
has been pleaſed to prefix to his Full Confutation. 
For, beſides that Science is no way intereſted in that 
Preface, and that it is written in a ſtyle, wherein I 
am not at all a match for this author; I trouble not 
my head either with the ſurpriſing modeſty of Mr. Ro- 
bins, who puts his name to whatno body elſe would 
own upon the rack, or the more ſurpriſing vanity 
of Philalethes, who wears a vizard to avoid being 
known; I ſhall neither make it my buſineſs to vin- 
dicate a Gentleman, who wants none of my aſſiſt- 
ance, nor can I think, that you, who have ſo care- 
fully peruſed the whole controverſy between thoſe 
two writers, and are ſo good a judge of all that has 
aſſed in it, whether in proſe or verſe, will be at all 


influenced by ſuch vindication. 
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But you will not, I am ſure, think it improper, 
that I ſhould endeavour to remove ſome imputati- 
ons, and particularly a very heavy charge of im- 
morality, with which though Philalethes only has 
been directly loaded, yet Mr. Robins pretends to 
fix it upon me, only becauſe I do not give him a 
Satisfaction he has no right to demand, and, I think, 
but little reaſon to expect. For, if what this wri- 
ter ſays be true, that 1/uffer my ſelf to be univerſally 
— the author of all the ſcurrilities of Rbhilalethes, 
without ſo much as undeceiving even my friends, which 
by the bye is more than he knows, why ſhould he 
take it ill that he 1s not undeceived? I have not the 
honour to number Mr. Robins among my friends. 

The charge I ſpeak of is, that Pbhilaletbes has un- 
juſtly ® accuſed a Gentleman well known to him, wha 
bad never given him any ſubject of offence, of @ crime 
little ſhort of forgery. Now, if I am meant by Pbi- 
lalethes, I acknowledge, that Dr. Pemberton is 4 
Gentleman well known to me, and within theſe five 
years laſt paſt better known than ever. But whe- 
ther he bad never given Philalethes any ſubject of offence, 
thoſe are the belt Judges, who have been witneſſes 
to that Gentleman's daily converſation in publick 
Coffee-houſes. Philalethes has more than once ta- 
ken notice of him upon that account; and has like- 
wiſe charged him with having from the beginning 
been concerned in Mr. Robins's papers; nor has this 
ever been denied. 

However, let Dr. Pemberton's behaviour to Phi- 
lalethes have been what it will, although he had 
been heard to call him fool a hundred times, yet 
that can never juſtify Philalethes in bringing a falſe 
Accuſation againſt him. If Philalethes has been 
guilty of this, you, Sir, I am ſure, and I likewiſe 
ſhall be ready to Join with Mr. Robins in condemn- 


ing him. 
But 
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But are we ſure the fact is true? Is it not Mr. 
Robins himſelf, that brings a falſe Accuſation a- 
gainſt Philalethes ? As you and I, Sir, know how 
little that Gentleman is to be truſted to in his quo- 
tations, I am perſuaded you will turn to the place 
he refers to; and if you do ſo, you will preſently 
ſee upon what foundation he has raiſed fo tragical an 
outcry for two pages together. | | 

Had not people been a little accuſtomed to ſee 
into what a heat this writer can work himſelf upon 
the ſlighteſt grounds, there is fcarce any reader but 
would be ſurpriſed at his talk ing of Dr. Pember- 
ton's having UNFAIRLY procured this paſſage to be 
changed, of the ſuppoſition of a FRaup, of its being 
little leſs than madneſs in Dr. Pemberton to have en- 
deavoured to DECEIVE Sir Iſaac Newton, of the 1n- 
FAMOUS comment of Philalethes, of the ſhame with 
which his groundleſi CALUMNY ought to have covered 
bim, of this wild and wick ED imputation, of ſo ſtrange 
an ACCUSATION, of accusinoG Dr. Pemberton of 
a crime little ſhort of FoxGtrY, when even what 
Mr. Robins himſelf lays down as a foundation 
for all this clamour, is not an accuſation, but an 
inſinuation only. 

But what is fla ſtranger, in the paſſage he refers 
to, there is not ſo much as an inſinuation, that Dr. 
Pemberton either changed, or unfairly procured the 
paſſage to be changed. On the contrary, it is there 
faid , that Sir [aac Newton himſelf made that 
change; and all the infinuation is, that he made it, 
not of himſelf, but by fome body's perſuaſion. 
The words of Philalethes are, Sir Jaac, was by 
* ſome means or other prevailed upon to change 
© the word perplexas into longas in the laſt edition 
** of the Principia. 
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Having now ſatisfied yourſelf what this wild, 
wicked, infamous, groundleſs calumny of Philalethes 
was, if you have a mind to ſee how far be perſiſted 
in it, you need only turn to the Appendix to the Re- 
public of Letters for December 1736, pag. 13, 14, 
15. And if you care to give yourſelf the trouble of 
comparing thoſe pages, and page 37 of the Appen- 
dix for the September before, with pag. 14, 15 of 
this Preface; you will, I believe, be not a little 
ſurpriſed, that a writer ſo jealous of his reputation, 
who upon the leaſt queſtion of his integrity, ſo loud- 
ly exclaims of groſs and unprovoked abuſe, of raſh and 
groundleſs calumny, of charging him with wilfully mi- 
quoting and miſrepreſenting, ſhould yet ſo incorrigi- 
bly perſiſt in his old method of quotation, after all 
the admonitions which both Philaletbes and I have 
given him. 

You and I, Sir, have often taken notice of the 
difference between the two antagoniſts, Philalethes 
and Mr. Robins, in the manner of their quotations. 
The former is ſo ſcrupulouſly and religiouſly exact 
in citing the very words of his author, that he ap- 
pears more like a conſcientious evidence in a court 
of juſtice, than a controverſial writer : while the 
other, not regarding either the example ſet him, 
or the rules laid down on purpoſe for him, nor the 
repeated ſhame he is expoſed to upon detection, 
nor the ſerious admonitions ſo often given him, nor 
the ſtinging railleries, in proſe and in verſe, he ſo 
frequently meets with, can hardly ever be prevail- 
ed upon-to quote truly and fairly the words of his 
opponent, but inſtead thereof gives ſuch a ſenſe of 
them only, as he thinks moſt for his advantage. 
Nor are they the words of his opponent only, that 
he thus miſquotes and miſrepreſents, he does the 
ſame with what is written on his own fide, nay by 
himſelf. 

For 


SS, 


For inſtance, and a very ſignal and flagrant one 
it is, the perſon here miſquoted and miſrepreſented, 
is not Philalethes only, that were leſs to be minded ; 
but it is Dr. Pemberton, that very Dr. Pemberton, 
who has all along been the ſupport and great encou- 
rager of Mr. Robins, who on his account has been 
ſo much expoſed to the rudeneſs and folly of Phila- 
lethes, has been treated by him with ſo many marks 
of contempt, and makes ſo diſmal. a figure in his 
verſes; to all which ventilations of this author*s 
ſpleen he was no otherwiſe intituled, than by the friend- 
Hip, with which be was known to honour Mr. Robins, 
except only, that he unhappily fell into the ſame 
prevarication with Mr. Robins. 

Of this gentleman it is ſaid , ©* Notwithſtand- 
<« ing the improbability of this charge, (of fraud, 
* or forgery) Dr. Pemberton thought proper to 
© take notice of it publickly, and did endeavour 
* to obviate the ſuggeſtions of this author (Phila- 
« lethes) by aſſur ing him, that the alteration in 
«© queſtion had been inſerted by the expreſs dire- 
« Ction of Sir Jaac Newton.” 

Now, Sir, I think, one may juſtly ſay, that tbe 
very ſuppoſition of ſuch an anſwer, as Mr. Robins 
here imputes to his friend, was ſufficiently ridiculous : 
for by the words of Phialethes above cited it ap- 
pears, that he did at firſt ſuppoſe, not Dr. Pember- 
ion, but Sir 1Jaac Newton himſelf to have made this 
alteration. But what is worſe, Dr. Pemberton did 
not tate notice of any ſuch charge, did not endeavour 
to obviate ſuch ſuggeſtions, and did not aſſure Phila- 
lethes, that the alteration in queſtion had been inſerted 
by the expreſs direction of Sir Iſaac Newton: but the 
whole 1s a meer invention of Mr. Robins. The 
words of Dr. Pemberten are*, ** Philalethes has 
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tc made a difficulty in relation to the motive, that 
* induced Sir Jaac Newton to alter, c. 

You ſee, Sir, Dr. Pemberton himſelf, the perſon 
moſt concerned, ſays not a word of any ſuch charge 
brought againſt him, nor of any ſuch unexpected 
attack on his charakter: it could not therefore be ix 
conſequence of ſuch attack, that the Doctor engaged 
in diſpute with Philalethes, as Mr. Robins idely pre- 
tends*®. The truth is, that this gentleman being 
grievouſly embarraſſed by the repeated challenges 
of Philalethes, Dr. Pemberton ſtepped in to his aſ- 
ſiſtance, in order to put the controverſy upon a 
new footing, and to carry it on under a different 
name. 

It may here be expected, I ſhould take ſome no- 
tice of thoſe two ſtories in the Preface*, which im- 
mediately affect my ſelf. To the beſt of my re- 
membrance, they are imperfectly related, and in 
ſome points, untruly. 

About five years ago ſome paſſages in a paper of 
Mr. Robins, were ſhown to me, if I remember 
rightly, at Batſon's Coffec-houſe z and a queſtion 
was put to me, whether I ſhould take it ill, if thoſe 
paſſages were printed, it being intimated, that Phi- 
lalethes, againſt whom they were deſigned, might 
poſſibly be ſome friend of mine: and indeed, ſeve- 
ral perſans were then gueſſed at, all of which hap- 
pened to be my friends. To this, without taking 
notice, whether or no I knew who Philaletbes was, 
I gave for anſwer, that I ſhould not at all take it ill, 
and l thought no body elſe could juſtly do ſo. But 
I added, that as I had read the controverſy between 
Philalethes and the Author of the Analyſt, with 
ſome attention, it ſeemed to me that in one or two 


paſſages Mr. Robins imputed opinions to Philalethes, 
which, if I underſtood his meaning, that gentle- 
man did not hold, and for this I gave my —_ 

„ | Alſo, 
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Alſo, I took notice, that Mr. Robins did not rightly 
explain Sir 1aac Newton's firſt Lemma. 

What I ſaid upon the paſſages relating to Phila- 
lethes, 1 ſuppoſe, appeared ſo plain to Mr. Robins's 
friend, if not to that gentleman himſelf, that ſoon 
after I was acquainted they were ſtruck out of the 
copy. But when I deſired to talk with Mr. Robins 
about the Lemma, before the papers went to the 
preſs, as imagining I could convince him that he 
was in the wrong, anſwer was made, that the que- 
ſtion was not whether I thought him in the right or 
in the wrong, but only whether I ſhould take any 
thing amiſs; to wl. ich I replied as before. | 

Upon talking with another friend of Mr. Ro- 
bins a day or two after, I repeated my deſire to talk 
with Mr. Robins about his explanation of the Lem- 
ma, before his papers went to the preſs: but was 
told that could not be, for that the part of the pa- 
pers where the Lemma was ſpoke of, was to go to 
the preſs that afternoon ; from which I concluded, 
that Mr. Robins had begun to print when I was firſt 
ſpoke to; at leaſt I do not remember, that an 
offer was made to me of letting the whole deſign f. 
if I defired it. Had any ſuch offer been made, I 
had at that time ſo much regard for Mr. Robins, 
that I think I ſhould at leaſt have deſired him to 
ſtop the deſign, till he and I had examined the 
Lemma together, in order to prevent his expoſing 
himſelf in the manner he has ſince done. 

As to the ſecond application made to me near a 
year after, it may eaſily be judged, that I, mho 
gave theſe gentlemen no reaſon to think I had any 
influence over Philalethes, or ſo much as knew who 
he was, could neither comply with nor reject their 
propoſal. To ſay truth, I thought it a very weak 
one. For had Philalethes been any friend of mine, 
and I had ever ſo much influence over him, yer, 
after Mr. Robins had taken the liberty of acting as 
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he thought fit the April before, in declining the 
principal point in diſpute, though invited to dif. 
cuſs it, in ſtarting many new points the better to 
hide his prevarication, and in reviving thoſe very 
points he had before ſtruck out of his papers upon 
my repreſentation ; I ſhould have thought it utter- 
ly unreaſonable to preclude Philalethes in his an- 
ſwer ; eſpecially, as one part of it was already 
printed, and the other in all probability then in the 
preſs, having been deferred only for want of room 
the month before. 

But how comes it to paſs, that ſo much is ſaid of 
Philalethes in this Preface ? In December 1736, Mr. 
Robins took a ſolemn leave of that Gentleman in 
theſe words, I hereby promiſe Philalethes to give 
„ him no farther trouble, and yet the contro- 
verſy between them is now ripped up a-freſh. Bur 
to let alone breach of promiſe, where is the decency 
or generoſity of inſulting one that is abſolutely ſi- 
lenced? *Tis like trampling upon a dead man. Be- 
fides, it would become Mr. Robins's modeſty to re- 
member, that he himſelf had been abſolutely ſilen- 
ced by Philalethes, long before Philalethes was ſilen- 
ced by Dr. Pemberton. And with what regard to 
truth Philalethes has been ſo often faid to be abſo- 
lutely filenced, plainly appears from his declaration *, 
«© UNLESS Dr. Pemberton ſhall think fit to re- 
vive it (the controverſy) by giving his ſo long de- 
% manded explication, I ſhall not judge it worth 
« while to take notice of what he may hereafter 
« write upon this ſubject.“ Now, as Dr. Pem- 
berton could never be brought to give this explica- 
tion, notwithſtanding all the challenges and ſtudied 
provocations of his adverſary, the difference be- 
tween the ſilencing of Mr. Robins by Philalethes, 
and the ſilencing of Philalethes by Dr. Pemberton, 
was plainly this; Mr. Robins was forced to be ſilent, 

becauſe 
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becauſe he durſt not come to a diſtinct explanation 
of the Lemma; and Philalethes choſe to be ſilent, 
becauſe he found it utterly impoſſible to bring Dr. 
Pemberton to ſuch an explanation, 

Had Mr. Robins thought fit to do this, when he 
was firſt invited, I will not ſay challenged to it, in 
Fanuary* 1736, it would have been a better proof 
of his adhering to his firſt ſentiments, than the be- 
lief of any one perſon how impartial ſoever : he 
would then have given no reaſon to think, that he 
continued to defend his cwn opinions, after he was 
fully ſatisfied of their falſhood : and conſequently, it 
is probable the diſpute would have been carried on 
in another manner. For till that Gentleman in the 
April following, inſtead of _—_ this civil 
though preſſing invitation, began manifeſtly to pre- 
varicate, you remember, Sir, Philalethes treated 
him with the utmoſt civility. I muſt needs ſay, 
the diſpute was managed on both ſides in a manner 
becoming gentlemen and ſcholars, nothing being 
faid on either ſide that could juſtly give offence to 
the oppoſite party. 

But, what ſhall we ſay, Sir? So it happened, 
when, at that fatal Tra, Mr. Robins began to pre- 
varicate, Philalethes began to lay down rules, and 
to write verſes; and the more Mr. Robins prevari- 
cated, the more verſes were written. 

The goodneſs of the rules is not diſputed ; and if 
Mr. Robins has not broken thoſe rules, what need 
he be ſo angry at them? He ſeems to complain of 
perſonal refleEtions : but that, I think, can only a- 
riſe from his not knowing the difference between 
entering into the perſonal character of an adverſary, 
and the expoſing his behaviour as a writer. 

As to the goodneſs of the verſes, or the propri- 
ety or abſurdity of their application, or the ſtiff and 
cumbreus 
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eumbrous hand, that perpetually appears in theſe motly 
extravagancies and groteſque decorations, I ſhould 
think, neither Mr. Robins, who unhappily is too 
often the ſubject of that wretched mummery, nor I, 
who have diſcovered ſuch an abſolute want of all taſte, 
as to think that Homer, and Virgil, and Milton may 
ſtand compariſon with any later poet, can be a pro- 
per judge. I ſhall therefore only ſay, thoſe verſes 
ſeem to me to be written by a perſon far removed 
from that perturbation of mind and vebemence, which 
is uſually ſtyled anger. A friend of yours and mine, 
whoſe judgment and good taſte is known to all the 
world, profeſſes, that to him Philalethes appears 
ſo far from an angry perſon, that the beſt image he 
can form of him, is that of a jolly, fat, good- 
humoured fellow, 
That laughs and ſhakes in Rabelais elbow chair. 
Indeed, you and I, Sir, who have laughed ſo 
much upon reading thoſe verſes, have often wons 
dred how Mr. Robins could poſſibly take it into his 
head, that Philalethes was in a paſſion when he 
wrote them. Angry perſons are more ſerious. 
But in the Preface * before me I meet with a very 
deep and curious obſervation, that ſolves the difft- 
culty. It is,“ ſays this profound Philoſopher, 
< conſtantly the wiſh of all, who are under the 
influence of that weak paſſion, (anger) that the 
object of their diſpleaſure might ſufter the ſame 
s yneaſineſs, as they feel within themſelves.” 
Now from the high reſentment, which Mr. Robins 
ſtill expreſſes at the virulent defamations, pus alq; ve- 
nenum, of thoſe abuſive verſes, no doubt can be made - 
but when he firſt read them, or when they were firſt 
conſtrued to him, he was ſo far from being very 
far removed from that perturbation of mind and vebe- 
mence, which is uſually ſtyled anger, that he was 
ftrongly under the influence of that weak paſſion, or in 
plain 
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lain Engliſh, he was very angry. Therefore, by 
bis own obſervation, he could not but wiſh, that 
Philalethes might ſuffer the ſame uneaſineſs, as be felt 
within himſelf : and as it is natural to believe what 
we wiſh, he was eaſily led to think, that Philale- 
thes actually ſuffered that uneaſineſs. But had the 
diſpute been carried on viva voce, I dare ſay my 
cobler would have been of another opinion. 
Here, I ſhould be ſorry Mr. Robins were offend- 
ed at my ſuppoling, that poſſibly the verſes might 
have been conſtrued to him. Far be it from me to 
ſurmiſe, that a gentleman, whoſe Engliſh ſhews ſo 
much ſkill in grammar, ſhould not be able to con- 
ſtrue Latin. But there being two or three ve 
groſs miſtakes in the little he has produced from 
thoſe verſes, *ris in tenderneſs to him, that I am 
willing to think them the blunders of ſome body 
elſe. There are ſome perſons ſo fond of their ta- 
lent for explication, that they will needs explain ta 
you what you underſtand much better without 
them : and the miſtakes I ſpeak of, can, I think, 
only have ariſen from ſome one of theſe wrong 
heads, ſo intirely taken up with modern poetry, 
that no room isleft for any taſte or comprehenſion 
of Virgil or Horace. | 
It may poſſibly be thought, that Mr. Robins, 
with all the modeſty I allow him, can hardly pay ſo 
great a deference to another perſon, as implicitly 
to ſubmit to his judgment, and that in a point too, 
where the conſequence is his being taken for an old 
cvoman. The objection, I mult grant, is of force; 
and it will not be eaſy to ſolve it, unleſs we ſuppoſe 
this gentleman to be a little in the caſe of Mart 
Antony in Plutarch, whoſe guardian Genius, though 
iafinitely bold and daring in all other company, 
was yet molt ſhamefully cowed and overawed, when 
in preſence of that one ſtronger Demon, which at- 
tended the chief of the Triumvirate, 
The 
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The boldneſs and ſublimity of this author's ge- 
nius may appear from innumerable patſages of his 
writings, and even thoſe two or three, which I 
have had occaſion to produce, may ſuffice to ſhew, 
that notwithſtanding the care and circumſpection 
he uſes in penning and reviewing his labours before 
publication, and the corrections he afterwards ap- 
_ plies by the aſſiſtance of his two learned friends, it 
is no way poſſible for him to lower and let himſelf 
down to vulgar comprehenſions. The noble images 
and deſcriptions he every where preſents us with, 
are either wholly his own, or if borrowed from the 
antients, conſiſt not of their very words pedantically 
applied, as in the writings of Philalethes ; but are 
ſo much embelliſhed by the ſtrength and livelineſs 
of his imagination, that the imitation, beyond all 
compariſon, out-does the original. For inſtance, 
how low and cold is the image of the ſuperannuated 
ſtallion in Virgil 

Frigidus in venerem ſenior, fruſtraq; laborem 

Ingratum trabit, & fi quando ad pralia ventum eſt, 

Ut quondam in ſtipula magnus ſine viribus ignis, 

Inca ſſum furit. 

On the other hand, What can be wanting to com- 
pleat the ſublime of this noble imitation? 

„ „„ Theſe frozen conceits, and labour'd abſur- 
* dities - - - - -- are evidently the ſtrained efforts 
«© of a lethargic imagination awkwardly toiling 
under the teazing impulſes of a moſt demure 
sand ſolemn vanity. *? | 

You obſerve, Sir, that not only the thought, 
but the very wording of the period, 

That, like a wounded ſnake, draggs ite ſlow length 

along, : 
does equally contribute to heighten the deſcription. 

Now what pity is it, that one, who is maſter of 
ſuch a cataract of elocution, ſuch a hurricane of 

ſublime, 
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ſublime, and eſpecially ſo compleat a Theſaurus of 
the vituperatory ſtyle and dition, which ſeems to 
have exhauſted the phraſeology of that celebrated 
Emporium below the bridge, ſhould ſquander it all 
away upon ſo inconſiderable a perſon as my ſelf! 
One half of this, well managed, might have blown 
up a prime Miniſter. 

I muſt confeſs indeed, this honour is not all my 
own: my friend Dr. Smith has a large ſhare of it. 
And here, you, Sir, who are well acquainted not 
only with the reputation, but with the amiable pri- 
* vate character of that gentleman, cannot but won- 

der how it could enter into the heart of any man 
breathing, but eſpecially of one, who looks upon 
the charge of —— his animadverſions with paſ- 
| fron and abuſe, as ſo heavy an imputation, to treat 
him in ſo outrageous a manner. At firſt, it ſeems, 
he was ſuſpeed of being the aſſociate of Philalethes. 
Be it ſo. But this candid writer, who had publickly 
declared * be was thus free, that be might do bim the 
Juſtice to give bim an opportunity of acquitting himſelf, 
4 be were falſely accuſed, does now actually acquit 
him. What amends therefore does he make him ? 
The Roman Bravo would have begged his pardon : 
but this good-natured Engi/oman treats him ten 
times worſe than ever. If this be Mr. Robins's ju- 
ſtice, the beſt way for me is to continue under ſuſpi- 

ClOn, 

This proceeding brings to my mind a ſtory I 
have ſomewhere read, of that ju/# and gracious Em- 
peror, Tiberius. He was one day fitting upon the 
examination of ſome ſtate priſoners, when word 
was brought him, that ſuch a perſon attended 


without. This happened to be one of his old Rho- 
dian acquaintance, who had a great ſhare of his 
friendſhip, when he led a private life upon that 


iſland, and was juſt come over to Rome, upon a 
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Kind invitation he had lately ſent him. But now, 
being extremely intent upon the buſineſs before 
him, he took it for granted this was one of the fi 
' Feed perſons he had cauſed to be apprehended, and 
thereupon gave orders he ſhould be inſtantly put to 
the torture, which, no body daring to undeceive 
him, was accordingly done. Soon after, finding 
what a terrible miſtake he had committed, and not 
being able to bear the ſight of his friend in that torn 
and mangled condition, the good Prince was ſo 
overwhelmed with ſhame and ſorrow, that 
he ordered him to be privately murdered. 

It is now high time to have done with this gentle- 
man's Preface, and to come to his Full Confutation ; 
in this you will find the accuracy of his reaſoning 
not at all inferior to the accompliſhments of his 
ſtyle in the former. | : 

And here, Sir, I flatter my ſelf, you will by no 
means agree with this learned perſon*, that in ex- 
plaining an intricate phyſical ſubject, where diffe- 
rent cauſes concur in producing the phænomena, it 
is any fault to conſider firſt the principal cauſe a- 
lone, and to ſee what effects will follow from that 
ſingly taken. When this is rightly comprehended, 
you will then think it time enough to proceed to 
any other cauſe of leſs moment, and to obſerve 
what change in the effect is thereby produced. 
This you know, Sir, is agreeable to the practice 
of. the beſt and cleareſt writers, who ſuppoſe the 
— to move in Ellipſes round the center of the 

un conſidered as at reſt in one focus; and that 
heavy bodies in falling through the air are uniform- 
Pl accelerated; neither of which principles are 

rictly true, but are attended with ſome limita- 
tions. If theſe limitations were inſerted into the 
general doctrine, and treated of jointly with it from 
che beginning, after the manner of ſame ws” 

an 
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and obſcure writers, the whole would be rendered 
much leſs intelligible. _ 

The principle J at firſt aſſumed in my Ey, that 
the light is uniformly ſpread through the circle of 
diſſipation, though it be not ſtrictly true, as I gave 
repeated notice, yet is near che truth, and conſe- 
quently, the determinations drawn from this prin- 
Ciple are alſo near the truth, except in ſome parti- 
cular caſes where I gave that notice, and which are 
afterwards deduced from a particular cauſe. 

My not having conſidered the ſights made uſe of 
by the antients, in the place where I ought to have 
done it, I have already owned to be an omiſſion, 
and if this gentleman will needs have it to be an o- 
> verſight, or a blunder, I ſhall not contend with 


m. 
By the ſpreading of the light through the circle 
of diſſipation, a black round ſpot ought to appear 
in the center of a ſmall circle drawn upon white pa- 
x per: when the paper is held very near the eye, as I 
ave ſhown in the Eay u: and that ſuch a ſpot 
does actually appear, any one may experience. 
This appearance, I think, Mr. Robins has never 
ſeen; and therefore I ſhall here give him ſome di- 
rections about it more particular than before. 

To my eye, which does not ſee an object with 
perfect diſtinctneſs at leſs than 40 inches diſtance, 
the O in the word Viſion, in his title page, is too 
large to exhibit a black ſpot in the center, as is 
likewiſe the O in the word Confutation, when held 
ſo near the eye that my noſe touches the paper, ex- 
cept by candle-light, or a weak day-light : but the 
O, in the following word gf, exhibits the dark ſpot, 
at that diſtance, in a good light. To a perſon ſhort- 
er ſighted, either the circle muſt be ſmaller, or che 
paper held nearer, or the light muſt be weaker. 
But by ſome of theſe means the ſpot will appear to 

B any 
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any eye, with a penumbra round it, as deſcribed in 
fig. 48. of my Kay: and it ought to appear ſo, 
when the circle of diſſipation is equal to the image 
of the circle we look at, without any corrugations 
in theeye. 

To this Mr. Robins objects, that ** the ſpaces 
CHE, and IFK D, will be deprived of 

* light.” It is true: but if the retina be drawn 
between G and the cryſtalline, no part of the re- 
tina will fall within thoſe ſpaces, and conſequently 
| — N of the retina will be wholly deprived of 

ight. 

He objects fartherꝰ, that ** all without thoſe 
*© ſpaces will be ſo much illuminated, that the axis 
of the eye can no where be deprived of light 
_** ſufficiently to produce ſo diſtinguiſhable a degree 
of darkneſs,” as our ſpot requires. 

In order to examine this objection, let us ſup- 
poſe the radius of the ſmall white circle we look at, 
to be one, or unity; and the breadth of the black 
annulus round it, to be alſo one: and let the radius 
of diſſipation be equal to the radius of the image 
of the whole circle compoſed of the white circle 
and black annulus, painted confuſedly upon the re- 
tina, as in art. 92. of the Eſſay. 

Then will a phyſical point in the center of the 
circle ſcatter its light over the whole image, that 
15, over the ſpace four : and on the other hand, the 
image of this central point upon the retina, will re- 
ceive part of the ſcattered light from every phyſi- 
cal point within the white circle, that is, from the 
ſpace one; but will- receive none at all from the 
dark annulus, that is, from the ſpace three. There- 
fore the image of this central point will have but 2 
quarter part of the light, which it would receive 
by diſtin& viſion, or even by indiſtinct viſion if the 
annulus were as white as the reſt of the paper, it 


being 
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being deprived of three quarters of its ſight be- 
ſtowed upon the dark annulus; from which it re- 
ceives none in return. | | 

No any other phyſical point, at ſome diſtance 
from the center, will alſo ſcatter its light as wide as 
the light of the central point is ſcattered ; but in re- 
turn will receive a greater quantity of light from the 
other points within and without the annulus, being 
robbed of a leſs and leſs part of its light by a leſs and 
leſs part of the black annulus, as the point is more 
and more remote from the center. Conſequently, 
the black ſpot muſt appear ſurrounded with a pe- 
numbra growing gradually weaker from the center, 

Perhaps, this may be more eaſily underſtood, if 
we repreſent it in another manner. 

Inſtead of a black annulus drawn upon white pa- 
per, let us imagine a white annulus drawn u 
black paper: and let the paper be held ſo near the 
eye, that the circle of diſſi pation may be equal to 
the image of the black circle, or rather a very lit- 
tle exceed it. Then will every point of the inner 
edge of the white annulus throw a part of its light 
upon the center of the image: and if the paper be 
held fill a little nearer, fo that the circle of diſſi- 
pation may be equal to the image of the black cir- 
cle and white annulus taken together; then every 
— of the white annulus will beſtow a part of its 

ight upon the central point. A white ſpot muſt 
. therefore appear in the center. Andasevery other 
point of the image can receive the ſcattered light 
from a part only of the white annulus ; and as this 
part will be lefs and leſs by how much the point is 
more and more diſtant from the center; the white 
central ſpot will be ſurrounded with a fainter white 
gradually decreaſing after the manner of a pe- 
numbra. 
When Mr. Robins has feen and conſidered theſe 


two contrary appearances, it is to be hoped he will 
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acquieſce in the ſolution I have given: and to ſet 
him an example of ingenuity, I here acknowledge 

a miſtake I committed in my Reply. 

I there affifmed, that the ſpaces GC HE, and 
IFK D would not he deprived of light; which I 
now find, 1s not true. The occaſion of my miſtake 
was, that I underſtood Mr. Robins to mean, that 
the images CE, F D were repreſented upon the re- 
tina, And had they been ſo, they would not have 
- been deprived of light in the caſe I had propoſed, 
in which the radius of diſſipation was equal to the 
radius of the image. I muſt indeed confeſs, that 
he did at firſt call them diſtin images; and conſe- 
quently, they could not fall upon the retina, but 
muſt lie a conſiderable diſtance behind it, as I now 
find he intended. But as, in this caſe, no argu- 
ment could be drawn either from thoſe 1 , or 
from the ſpaces G CH E, IF K D which depend 
upon thoſe images, againſt my repreſentation of 
the confuſed image upon the retina, which lies more 
forward than the beginning of thoſe ſpaces; I 
thence too haſtily concluded, that by diſtin images 
Mr. Robins meant thoſe images upon the retina, 
that were occupied by the centers of the ſeveral 

ncils, ſuch as in treating of this matter in the 
Eſſay J had called ® true images, which would be di- 
fin, did we look at the object through a ſmall 
pin hole. However, I have now given the right 
anſwer. | 

When this gentleman has reconſidered the caſe I 
propoſed, he will eaſily ſee, that what he repre- 
ſents * as the ſame with mine, is quite a different 
one, and depends upon different conſiderations, into 
which it is not neceſſary here to enter. 

But that the appearances I have deſcribed, of ob- 
jets multiplied by indiſtinct viſion, are 8 

ion 
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fioned by any * corrugations in the eye, he may ſa- 
tisfy himſelf by an experiment very eaſily made, 
and withal ſo convincing, that it deſerves the name 
of experimentum crucis. 

Let him ſtand at any diſtance from a window, 
between the limits of diſtinct viſion to his own eye; 
and let a pin be ſtuck up perpendicularly in that 
window. Then let him hold a fine needle parallel 
to the pin, and at ſuch a ſmall diſtance from his 
eye, that it may exhibit the appearance of two or 
more needles. 

Now, let him fix his eye upon the needle, and 
attend at the ſame time to the appearance of the 
Pin: or let him fix his eye upon the pin, and at the 
ſame time attend to the appearance of the needle: 
and he will in both caſes ſce the needle double or 
treble, and the pin ſingle.” But a corrugation in the 
eye, or any inequalities analogeus to thoſe, that appear 
in a common mulliplying-glaſs, would make the pin 
appear double or treble, as well as the needle. 

Farther, if the diſtance of the pin from his eye 
be that, at which he ſees an object diſt inctly with 
the moſt eaſe, or the diſtance at which he would 
chooſe to read a middling print ; then in looking 
at the pin, he muſt acknowledge the eye not to be 
at all ſtrained: and yet the needle will then appear 
double or treble. This he has declared to be plain- 
ly impoſſible : but before we reje& matters of fact 
and obſervation, upon the credit of any theory, we 
ought to be very ſure that our theory is true. In 
the true method of philoſophiſing nothing ought 
to be laid down as theory, but what is deduced by 
Juſt reaſoning from obſervation or experiment: and 
where any doubt ariſes abour the juſtneſs of the rea- 
ſoning, the theary muſt be brought to the teſt of 
experiment. If theſe two differ ; *tis not the ex- 
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periment, but the theory, which ought to be re- 
jected. 

Had Mr. Robins taken this method, he might 
long ſince have determined, by the help of the 
97th article of my E ay, whether the dark central 
ſpot was owing to corrugations in the eye, or to the 
diſſi pation of the rays. That article runs thus: 

* When the central ſpot begins to appear, if 
the eye continue attentively fixed upon it, or if 
the ſun break out on a ſudden from a cloudy ſky, 
* or if at night a candle be ſnuffed ſo as to burn 
*© more brightly; in any of theſe caſes the ſpot 
vill diſappear, and a ſmall white circle will ap- 
pear in the room of it. For in all theſe caſes 
the pupil contracts to a narrower aperture, and 
*© the radius of diſſipation, which is always pro- 
5 portional to that aperture, is thereby leſſened, 

c. 

I am deſired * to reconſider the caſe of the dark an- 
gle, drawn in fig. 36, 37. of my Efſay, and am 
told, the ſpace between the two appearances, which I 
repreſent as fully illuminated, ought to bave been obſcu- 
red, for the penumbra muſt encompaſs the object. But, 
upon reconſidering this caſe, I find, as I found at 
firſt, that the penumbra in that place muſt be fa 
weak, as not at all or hardly to be viſible: and 
Mr. Robins may find the ſame, if he is pleaſed to 
attend to article 76 of the Eſſay. | 

If this gentleman is not yet ſatisfied with what I 
have ſaid about my defence of Hevelius, I hope 
however, he will allow, that a miſtake is more 
pardonable in him that defends an author unjuſtly 
attacked, than in one that unjuſtly attacks him. 

Mr. Robins in his Remarks “ had been pleaſed to 
ſpeak of me in theſe words, After informing us, 
that he had deceived himſelf by certain trials to 


*« favour the ſingular opinion of Monſ. De la — 
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© — he tells us, that Dr. Porterfield by experi- 
* ments better contrived has cauſed him to change 
« his mind, &c.” 

Now, Sir, ſuppoſing this had been true, what 
is the fault I am here reproached with? Is it, that I 
was once in a miſtake? Alas, I am not aſhamed 
to ſay, I have been in many. Or is it, that I chang- 
ed my opinion, when I had good reaſon given me 
to the contrary ? I hope I ſhall always do ſo. Or 
am I blamed for owning my conviction? I take this 
to be a wiſer courſe, than that of defending what 1 
know to be falſe. 

But the misfortune is, that not a word of this 
charge is true. In my Reply” I gave Mr. Robins to 
underſtand, that I had no where informed him I had 
ſo deceived myſelf ; that I never told him, Dr. Por- 
terfield had cauſed me to change my mind. What an- 
ſwer does he make to this? Does he offer to ſhew, 
where I have informed him of the one, or told him 
of the other? No, he does not pretend to it. Has 
he therefore ingenuity enough to make any excuſe, 
to acknowledge that he has miſrepreſented me? 
Not a word of this. And yet, Sir, this is the man, 
who in his Preface ſpeaks with ſo much horror of 
one, that thus wickedly violates the impulſes of his own 
Conſcience; the man ſo tender of his reputation, 
that he is ready to fall into agonies upon the leaſt 
inſinuation of his mi/quoting or miſrepreſenting his an- 
tagoniſt. 

But though Mr. Robins can no way make good 
his charge, you muſt not expect he ſhould wholly 
drop it: it is not his way to give up any thing he 
has once maintained. I had farther told him in my 
Reply*, that the account I gave of my trials, was di- 
rely contrary to Monſ. De la Hire. And to this he 
anſwers , ** it is not ſo: it is indeed quite contrary 
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* to the common opinion, but very conſiſtent with 
MM. Dela Hire's.“ 

Here, Sir, I muſt beſpeak your attention to the 
argument, by which this clear headed reaſoner 
proves my account to be quite contrary to the common 
opinion ; and after that we ſhall examine into its 
conſiſtency with the opinion of Monſ. De la Hire, 
He goes cn thus, 

„ What ® he ſays, that the neareſt diſtance for 
* diſtinCt viſion he found to be fourty inches in his 
eye is irreconcileable with the common do- 
8 

If this be true, ſo much the worſe for the common 
doctrine. I never heard that this common doctrine 
was made an article of faith: and had it been fo, I 
ſhould have been apt to believe my own eyes. 
When I ſee an object double, it would be hard to 
perſuade me that I ſee it ſingle. But how will this 
gentleman prove my obſervation to be irreconcileable 
with the common dotirine? 

© © That,” © ſays he, always ſuppoſes objects 
* to be ſeen perfectly diſtin at that diſtance, 
* where a perſon will chuſe to hold them to view 
* them with greateſt advantage.“ 

Here it is tacitly taken for granted, that 0 view 
an object with greateſt advantage is the ſame as 10 ſee 
it perfełily diſtin, But this is not always true. A 
ſmall object may be ſeen with greateſt advantage, 
when held too near the eye for viſion perfectly di- 
ſtint; the diſadvantage ariſing froma little degree 
of indiſtinctneſs being more than compenſated by 
the advantage of a greater apparent magnitude. 

However, let this paſs for the preſent, and in 
order to examine this goodly argument to the bot- 
tom, let us agree with Mr. Robins in ſuppoſing ob- 
je ils to be ſeen perfettly diſtin at that diſtance; where 
& terſen will chuje to hold them to view them with 
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greateſt advantage. What uſe will he make of 
this? 

4 © Now,” ſays he, no one with a found eye 
© holds an object at more than a yards diſtance for 
«* that purpoſe.” No truly, nor with an unſound 
eye neither. But this is matter of neceſſity, not of 
choice. The human arm 1s but a yard long. 

I have ſhown*®, that viſion perfectly diſtinct has 
its limits; that the neareſt limit to a young perſon 
is five or ſix inches: but that this diſtance increaſes 
with age. Mr. Robins does not deny this; and if 
he did, adieu to ſpectacles. What ſhould hinder 
then, but this diſtance may in time come to 40 in- 
ches, as I found it in my eye, by a great number 
of trials, about five years ago? Then, a very little 
alteration farther in the eye will bring it to five or 
ſix feet. Let now an old man, whoſe neareſt limit 
for perſect viſion is ſix feet, look at a picture with- 
out his ſpectacles; and it may be he will hold it at 
arms length. He chuſes to bold it as far off as he can, 
becauſe it would be more indiſtinct if he held it 
nearer; but if his arm were longer, he would chuſe 
to bold it farther off: and if it be hung againſt a 
wall, he will chu/e to ſtand two yards off, in order 
to view it with the greateſt advantage, unleſs the 
parts of the picture be too ſmall. 

But whatever be the diſtance, at which ſuch a 
perſon ſees an object perfectly diſtin&t, there is no- 
thing in this contrary io the common opinion: he may 
ſtill alter the conformation of his eye ſo as to ſee 
diſtinctly at greater diſtances. 

| Let us next examine, whether my ſeeing an ob- 
ect diſtin ſometimes at 40, ſometimes at 30, 60, 
go, or more inches diſtance, be, as this gentleman _ 
affirms, very conſiſtent with Mr. De la Hire's opi- 
nion. 
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That learned perſon * aſſerts, that in viewing an 
object through two pin-holes placed near together, 
at ſome one diſtance the object appears ſingle, and 
at greater or leſſer diſtances always appears dou- 
ble. From this he infers, that to a given eye the 
diſtance for diſtinct viſion is one determinate, inva- 
riable diſtance: and conſequently, that the eye 
cannot alter its conformation in viewing objects at 
different diſtances. 

Now by the 8 account of my tryals-it appears, 
that I ſaw the object diſtinctly ſometimes at 40 in- 
ches diſtance, and ſometimes at 90: conſequently, 
my eye muſt have altered its conformation in thoſe 
tryals. Therefore my experiments and the conclu- 
ſion drawn from them, are ſo far from being very 
conſiſtent with, that they are directly contrary to 
the experiment and concluſion of Monſieur De la 
Hire. 

You will hardly think it worth while, to take 
notice of the little artifice of foiſting in the words, 
at will, at pleaſure, accidental, at the choice of the eye, 
none of which had ever been mentioned Fry 6 
me, or by Monſieur De la Hire. For if the eye 
cannot at all change its conformation, it can nei- 
ther change it at pleaſure, nor accidentally. Nor is 
it at all to the purpoſe to talk of Monſieur De la 
Hire's ſuppoſing, that age will create ſuch a difference. 
The difference in my tryals was not created by age, 
but would happen in the compaſs of a few days, 
nay of a few hours: and the greater diſtance would 
ſometimes precede the leſſer, as well as at other 
times the leſſer would precede the greater; the rea- 
ſon of which variations, when one eye alone is uſed, 
is well explained in Dr. Porterfield's Eſſay. 

Mr. Robins farther adds“, that the minute diſ- 
* crimination inſiſted upon by our author, between 

, 
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t two ſorts of diſtin viſion, the perfect and the 
« Jeſs perfect, is of little or no uſe in any, but M. 
« Dela Hire's opinion,“ Sc. 

But here I muſt remind him, that perfect viſion 
has its limits. And in all cafes out of thoſe limits, 
this diſcrimination is of juſt the ſame uſe in the com- 
mon opinion, as it is in the opinion of Monſieur 
De la Hire. 

I believe, Sir, you are by this time heartily tired 
with the opinion of Monſieur De la Hire, and for 
my own part I could almoſt fit down with Philale- 
thes, to deplore my own misfortune in baving to do 
with a writer, who, in a ſingle ſentence, almoſt with }. 
one daſh of his pen, makes no conſcience of cutting me 
out work for ſeveral pages. Were it not better to 
give up one untruth, at firſt perhaps inadvertently 
aſſerted, than thus to add error to error in defend- 
ing it? 

en it not better alſo to give up that other un- 
truth, of ſaying I had 1old him, that Dr. Porter- 
field bad cauſed me to change my mind, than to perſiſt 
in it after ſo weak a manner ? Could he prove, that 
this learned gentleman had really cauſed me to 
change my mind, yet it were untrue to ſay I ever 
told him ſo. But how Idoes he prove it? He pre- 
tends that the phraſe, in which I mention Dr. Parter- 
field's experiments, is exattly the ſame, as it muſt have 
been, had I my ſelf been before of a different opinion, 
&c. But, I believe, Sir, you will eaſily allow, 
that my words, 7 fully acquieſce in the proof he has 
given, are very conliſtent with my having been of 
the ſame opinion before, though, for the proof 
of it, I had not ſo good an opinion of my own ex- 
periments, as of his, for the reaſons given in m 
Eſſay. | 

As to my manner of accounting for the change 
of conformation in the eye, in order to ſee diſtinctſy 


at 
+ Ibid. pag. 10. * Eſſay, art. 105. 
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at different diſtances, I am not at all ſollicitous 
whether Mr. Robins or his inſtructor approve of it 
or not. Thoſe, who have themſelves been unſuc- 
ceſsful in any attempt, are not the moſt impartial 
judges of the performance of another. I have laid 
down ſome poſtulata, and thoſe being granted, all 
the phænomena may be accounted for, which, I 
think, is more than has been ever done before. But 
whether thoſe poſtulata are reaſonable, or not, muſt 
be left to the determination of the learned. 

In my Reply, after reciting ſome very weak, 
though very poſitive aſſertions of Mr. Robins, 
concerning the proportion, which he pretended 
Sir Iſaac Newton had aſſigned between the extent of 
the fit of eaſy reflexion and the interval of the fits, 
J had taken the liberty to ſay, that m xo? a 1ittle of 
this was true; and added, that Sir Jaac tas ſo far 
from aſſigning the 2 pretended, or any propor- 
tion whatſoever between the extent of each fit of eaſy 
reflexion and the interval of the fits, that he has never 
once conſidered, or ſo much as mentioned the extent 
the fit of reflexion, or of the fit of tranſmiſſion. And 
I did then call upon Mr. Robins to produce the paſ- 
ſage of Sir Iſaac Newton's Opticks, wherein ſuch pro- 

tion between the extent of each of theſe fits is ** 
ed, or where that extent is ſo much as mentioned. 

* «© Now in anſwer to this confident challenge, 
we are told, it is ſufficient to exhibit the follow- 
ing quotation.” 

That is, Mr. Robins being challenged to make 
good what he had again and again affirmed, by 
producing a 18 where ſuch proportion between 
the extent of the fits is aſſigned, or where that ex- 
tent is at all mentioned, thinks it ſufficient to exhibit 
a paſſage where no proportion at all is aſſigned, and 
where that extent is never mentioned. 5 

e 


| Pag. 13, 14. n Pag. 14. » Full Confuta- 
tion, pag. 22. N 
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The paſſage produced is the 12th propoſition 
of the 2d book of Opricks, and the latter part (the 
firſt not being ſo convenient) of the explanation of 
that propoſition 3 from which explanation, by an 
argument of a page and half, Mr. Robins comes at 
laſt to inferꝰ, not that Sir aac Newton has aſſigu- 
ed, or mentioned, but that he has indubitably ſuppoſed 
that equality between the extent of the fit of tranſiniſ- 
i and reflexion, which Dr. Turin bas ſo raſhly de- 
uied. 

So that at laſt, you ſee, Sir, this proportion of 
equality, which was the reſult of mature deliberation 
in Sir Iſaac Newton, and is neceſſary towards produ- 
cing the appearances, ſo neceſſary, that my alteration 
of it abſolutely deſtroys the whole theory eſtabliſbed by 
Sir Jaac Newton, ſetting it at variance with almaſt 
every appearance it is intended to ſolve, this ſo impor- 
tant a proportion, which a writer of common cir- 
cumſpection would not only have expreſly aſſigned, 
but would again and again have inculcated and re- 
peated, is no where, not ſo much as once, after the 
moſt diligent ſearch, by three obſervers deſervedly 
famous for their perſpicacity and careful attention, 
to be found in the book of Opricks, till by the great- 
eſt good fortune in the world it was diſcovered dor- 
mant in this explanation. And yet how ſeverely 
have I been reprimanded for having ſo raſbly denied 
it! 

But after all, to give this gentleman his own 
way, how will he make it out, that the proportion 
of equality between the extent of the fits is, I will 
not ſay indubitably ſuppoſed, but at all ſuppoſed in 
this propoſition, or its explanation ? 

He tells us, This propoſition is laid down 
« univerſally of every ray of light without an 

exception; and the method directed to find the 
* ſubſequent fits of reflection and tranſmiſſion is to 


multiply 
9 Ibid. pag. 24. Full Confutation, pag. 23. 
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* multiply continually the interval between the 
« firſt fit of reflection and the ſurface, without 
<* the leaſt intimation, that this method is to be va- 
e ried in any ray whatever.“ 
Here I readily agree with Mr. Robins that the 
ropoſition is univerſal, foraſmuch as, in every ray 
of light whatſoever, the fits of tranſmiſſion and re- 
flexion will return alternately at equal diſtances. 
Nor ſhall I deny, that the manner of determining 
the returns of the fits, which is uſed in this expla- 
nation, will ſerve for all rays whatſoever. 

But what is the method here faid to be directed? 
And by whom is it directed? By Sir [aac Newton, 
or by Mr. Robins? This gentleman would have his 
reader believe, that this method is directed by Sir 
Jaac Newton ;, nay, in the following page he has 
the hardineſs to call it, the rule here laid down by Sir 
Jaac Newton ; and yet it is moſt certain, that Sir 
Jaac gives no ſuch direction, and lays down no ſuch 
rule: but the whole is a piece of the uſual dexterity 
of this writer, who firſt interprets the words of his 
author as he thinks moſt for his own advantage, and 
then palms chat interpretation upon us, as if it were 
a direction actually laid down by Sir Jaac Newton. 

In the firſt part of the explanation, which is o- 
mitted by Mr. Robins, it is ſaid, IF the firſt re- 
% flexion be made at the thickneſs 1, the 
e rays ſhall be tranſmitted at the thickneſſes o, 2, 
« 4,6,8, 10, tz, Se. and be reflected at 
* the thickneſs 1, 3, 5, 7, 9, 11, Sc.“ | 

Now here I muſt take notice, that Sir aac New- 
ton in determining the fit of tranſmiſſion or reflexi- 
on, always means the middle of the fit, ſo that 
throughout this explanation the ray is ſuppoſed to 
be in the middle of the fit of tranſmiſſion, at the 
thickneſs o, 2, 4, 6, 8, Sc. and to be in the mid- 
dle of the fit of reflexion, at the thickneſs 1, 3, 5, 


7, 9, Sc. {a that the thickneſs 1 is the interval be- 
Ween 
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tween the middle of the fit of tranſmiſſion, and tlie 
middle of the ſubſequent fit of reflexion. 

This being premiſed, we come next to examine 
what is the method here directed, not by Sir Jaac 
Newton, but by Mr. Robins, io find the ſubſequent 
fits. This able geometer tells us, it is to multiply 
continually the interval between the firſt fit of reflection 
and the ſurface. This greatly puzzles me. For 
that interval is 1, and by multiplying 1 continually, 
though for ten thouſand times together, I cam ſt ill 
make but 1; ſo that this method wilLnever help me 
to find the ſubſequent fits, but I muſt ſtop at the 
firſt fit of reflexion, without any poſlibility of ger- 
ting farther, 

But perhaps his meaning is, that we are to mul- 
tiply this interval by the terms of the natural ſeries, 
1, 2, 3, 4, 5, 6, Sc. and that not continually, but 
ſucceſſively and ſeparately. If ſo, it would be a 
ſimpler direction, to bid us add that interval conti- 
nually to itſelf. 

Now here a freſh difficulty ariſes, in order to 
ſtate which, and afterwards to reſolve it, it will be 
neceſſary to lay down the caſe before us ſomewhat 
more diſtinctly. 

The deſign of the method pretended by Mr. Ro- 
bins, to be directed by Sir 1/aac Newton, is not to 
find the firſt fit of reflexion, but 4 find the ſubſequent 
fits. The firſt fit of reflexion, or the interval be- 
tween that fit and the ſurface, is ſuppoſed to be al- 
ready known; and the queſtion is, what are we to 
add to that interval, in order to find the ſubſequent 
fits. Is it that interval itſelf between the firſt fit of 
reflexion and the ſurface, as Mr. Robins would have 
it? Or is it not rather the interval between the firſt 
fit of tranſmiſſion and the firſt fit of reflexion ? 

Now the explanation before us can never decide 
this queſtion. All we can learn from that is, that, 

in order to find the ſubſequent fits, to the interval 
2 between 
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between the firſt fit of reflexion and the ſurface, or 
to the diſtance 1, we are to add continually the di- 
ſtance 1: and that diſtance 1 is not only the inter- 
val between the firſt fit of reflexion and the ſurface, 
but is alſo the interval between the firſt fit of tranſ- 
miſſion and the firſt fit of reflexion. What there- 
fore are we to do, when the firſt of theſe two inter- 
vals ſhall happen to be different from the ſecond? 

Here, Sir, is it not much to be lamented, that 
neither this ſagacious gentleman himſelf, nor either 
of his clear headed aſſiſtants and fellow labourers, 
ſhould have been aware of this difficulty? Had they 
been ſo, they could never have thought it /ufficient 
to exhibit this quotation only, in anſwer to my confi- 
dent challenge, but would have looked over the book 
of Opticks a ſecond time, in order to find out ſome 
other paſſage to be joined with this; without which 
it will be vain to pretend, that their proportion of 

uality has been indubitably ſuppoſed by Sir Jaac 

ewton. | 

But to ſave theſe learned perſons the trouble of 
hunting for what they will never meet with, I ſhall 
here give a clear and diſtin anſwer to my own 
queſtion. To the interval between the firſt fit of 
reflexion of any ray and the ſurface, in order to find 
the ſubſequent fits, we are to add continually the 
interval between two contrary fits in that or in any 
other ray of the ſame ſpecies. 

For inſtance, if two rays of the ſame ſpecies, 
ſuppoſe of the extreme violet, paſs through the ſur- 
face AH in Sir [aac Newton's 6th figure of the ſe- 
cond book ; and the firſt of theſe be in the middle 
of its fit of tranſmiſſion at the point A, and in the 
middle of its fit of reflexion at the thickneſs A 2; 
but the ſecond of theſe rays be paſt the middle of its 
fit of tranſmiſſion at the point A, and conſequently 
be in the middle of its fit of reflexion at a thickneſs 
leſs than A2, ſuppoſe at; of that thickneſs, as 10 
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the inſtance laid down by Mr. Robins: Then, in or- 
der to find the ſubſequent fits in the firſt of theſe 
rays, to the diſtance A 2, we are to add an equal 
diſtance, to find the ſecond fit of tranſmiſſion ; and 
by adding ſuch another diſtance we ſhall find the ſe- 
cond fir of reflexion, and ſo on. About this there 
is no diſpute. But in the ſecond of theſe rays, 
whoſe firſt fit of -reflexion happens at x of the di- 
ſtance A 2, in order to find the ſubſequent fits, we 
muſt not, as in the method directed by Mr. Robins, 
double that diſtance 3 of A 2, in order to find the 
next fit of tranſmiſſion, nor treble that ſame di- 
ſtance in order to find the next fit of reflexion. 
For then the interval between two ſucceeding fits 
in this ſecond ray, would be different from the in- 
terval between two ſucceeding fits in the firſt ray : 
whereas theſe two rays, being perfeftly homoge- 
neous, and paſſing through the ſame medium, 
ought by the conſtant tenour of Sir 1/aac Newton's 
doctrine to have equal intervals between their fits. 
We are therefore to add to the diſtance; of A 2, 
the whole diſtance A 2, in order to find the next fit 
of tranſmiſſion, and we muſt again add the ſame 
diſtance A 2, in order to find the next fit of re- 
flexion, and ſo on. By this means the two rays 
will have equal intervals between their fits, as they 
ought to have: and in the fecond ray the regula- 
rity of the following fits, which Mr. Robins ſays, 
Will be totally deſtroyed, will on the contrary be per- 
fectly preſerved. 

To ſay truth, I cannot ſce how the regularity of 
the following fits ſhould be deſtroyed, were we to fol- 
low Mr. Robins's own method of multiplying the 
diſtance 3 of A2. For even in this caſe the fol- 
lowing fits would be perfectly regular, always re- 
turning at equal diſtances, though leſs than Sir 
Jaac Newton makes them. 

C He 
2 Full Conf. pag. 23. „ 
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He tells* us indeed, that ** according to the rule 
<< here laid down by Sir Jaac Newton” (or by Mr. 
Robins for him) “ the next fit of reflexion would in 
„ ſuch a ray be at twice the diſtance of the line 
*« K from AH, that is, it would fall in that 
© place, where we know all the rays are diſpoſed 
< to be molt freely tranſmitted.” 

But how does this gentleman know all the rays are 
diſpoſed to be moſt freely tranſmitted at twice the diſtance 
of the line 2 K from AH? He can only ſay he knows 
it, becauſe all the rays are diſpoſed to be moſt 
freely reflected at the ſingle diſtance of the line 2 K 
from AH. But is not this begging the queſtion ? 
My aſſertion, againſt which he is here arguing, is, 
that part of the rays are diſpoſed to be moſt treely 
reflected at a much leſs diſtance: and he has jutt 
now told us, in Dr. Jurin's hypotheſis this is ſup- 
<< poſed to happen to great numbers of rays.” 

But though neither the method directed to find the 
ſubſequent fits, nor the regularity of the ſucceeding fits, 
can be of any ſervice to Mr. Robins; yet he may 
ſtill inſiſt, that as Sir Jaac Nezwton in this explana- 
tion makes no mention of any rays, but ſuch as 
have their firſt fit of reflexion at the diſtance 1, 
that Great Man muſt have ſuppoſed, that all rays 
of the ſame ſpecics have their firſt fit at the ſame 
diſtance from the ſurface. 

If he does ſo, we mult anſwer, that the deſign ot 
that propoſition, was not to determine where the 
firſt fit of reflexion in every ray ſhould fall out, nor 
whether all rays of the ſame ſpecies ſhould have 
that fit at the ſame diſtance from the ſurface : but 
it was only to ſhew, that in every ray of light the 
fits of tranſmiſſion and reflexion return alternately 
at equal intervals. In order to explain which, he 
propoſes the caſe of a ray, which 1s in the middle 
of the fit of tranſmiſſion at o, where it enters the 


ſurface, 
r Tbid, pag. 24- 
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Turface, and is in the middle of the firſt ft of re- 
flexion at the diſtance 1, ſo that this diſtance 1 is 
the interval between two contrary fits: and by ad- 
ding that interval continually to it ſelf he deter- 
mines the places of the ſucceeding fits. He might 
have given any other inſtance, where a ray was not 
in the middle of the fit of tranſmiſſion at o, but 
was either palt it, or not arrived at it : but he choſe 
to give this, I ſuppoſe, for two reaſons ; one, that 
this was the eaſieſt and cleareſt caſe for the reader's 
conception; and the other, that it was the caſe of 
the greateſt number of the rays, foraſmuch as the 
rays of every ſpecies are more copioully reflected at 
= thickneſs repreſented by the line 2 K, than at any 
other. 

It is therefore without all ſhadow of proof, that 
Mr. Robins infers from this propoſition, that © every 
ray, which paſſes the ſurface, is in a fit of reflexion 
at the line 2K. And yet from this groundleſs in- 
ference alone, by an argument equally weak, and 
not drawn from the words of Sir Jaac Newton, but 
from a general figure only, but which, after what 
has been ſaid, it is not nece ſſary to examine, is de- 
rived that ſanguine concluſionꝭ, Sir Iſaac Newton 
has indubitably ſuppoſed that equality between 
„the extent of the fic of tranſmiſſion and refle- 
* Etion, which Dr. Jurin has ſo raſhly denied.“ 

„Hence“ (ſays he) appears the juſtneſs of 
that ſuppoſition of ours, which Dr. Jurin has 
ſo abuſively cenſured, I mean the taking the di- 
<< ſtances between the lines 1 I, 3 L, &c. to denote 
the extent of a fit of reflection in a ſingle ray.“ 

Certainly this mult be falſe printed. I am very 
ſure, I never cenſured this gentleman for taking more 
than one diſtance to denote the extent of a fit of refie- 
d ion in a ſingle ray. It never entered into my 
thoughts, that ſo accurate a writer as Mr. Robins, 

C 2 eſpe- 
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eſpecially when ſo well aſſiſted, could poſſibly take 
the diſtances between thoſe lines, diſtances infinite in 
number, for the extent of the fit of reflexion in a 
ſingle ray. I did indeed“ reprove him for ſu 
ſing the diſtance 13 in the 6th figure, to be the ex- 
tent of the fit of reflexion in a ſingle ray; and the 
weakneſs of that ſuppoſition now appears plainer 
than ever. It was laid down in the Remarks not 
only without any foundation, but contrary to the 
expreſs declaration of Sir Jaac Newton, who calls 
that diſtance the extent of the colour, or the latitude 
of the colour; and it is now built upon an inference, 
which we have ſhown 1s utterly precarious. | 
It is not therefore material to enquire, whether 
Mr. Robins, when he wrote his Remarks, had, as 
he now pretends, * his principle or inference, in his 
view, If he had, he certainly took no notice of it 
to his readers. He ſays indeed, I ſhewed upon 
this principle, that Dr. Jurin's rule for confi- 
* ning and varying the extent of theſe fits was ab- 
* ſolutely inconſiſtent with the phenomena in the 
colours of thin tranſparent plates.” But who- 
ever turns to his Remarks, will find that he never 
ſhexwed it upon this principle, or any other, but only 
aſſerted it. It was a bare grat:s dium, without the 
leaſt ſupport or foundation. Nor indeed do be 
tha nomena in the colours of thin tranſparent plates at 
all depend upon the extent of theſe fits; but will to 
ſenſe be the ſame, whether the extent of the fit of 
reflexion be 2, or is, or r, or e part of the in- 
terval between the fits, as I had before taken no- 
tice in my Reply. For if the reflexion be moſt co- 
pious at the line 2 K, and decreaſe from thence 
both ways, as Sir 1/aac NVeroton teaches; from this 
alone it will follow, that the phanomena muſt be 


the 
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the ſame as he has obſerved, whatever be the extent 
of the fit of reflexion. | 

Having now ſufficiently examined this ſufficient 
quotation, with the ſeveral inferences this gentleman 
has drawn from it, it will not be beſide the matter 
in hand to make a few remarks. 

Remark 1. Had Mr. Robins been able to ſhew, 
not only by a diſputable inference drawn from any 
paſſage of the Opticks, but by the plain and expreſs 
words of Sir Jaac Newton, that this Great Man 
had indubilably ſuppoſed the extent of the fit of re- 
flexion to be equal to that of tranſmiſſion ; yet 
unleſs he could alſo ſhew, that this equality was de- 
ducible from any of the preceding Obſervations, it 
muſt be looked upon as a mere hypotheſis only. 
And a mere hypotheſis, though of Sir [aac New- 
ton himſelf, is no foundation to build upon in the 
true method of philoſophiſing. 

Remark 2. From ſuppoſing the extent of the fit 
of reflexion always equal to that of tranſmiſſion, 
it will follow, that in ſome caſes much the greater 
part of the homogeneal rays will be tranſmitted, 
when they are all, according to Mr. Robins, in the 
fit of reflexion. For inſtance, in viewing the thin 
plate of air by reflexion, the beginning of black is 
placed at the thickneſs 2, in Sir //aac Newton's ta- 
ble page 206, which thickneſs by computation is a 
little greater than A 1 in the 6th figure. Therefore 
at this thickneſs 2 there is no ſenſible colour ſeen by 
reflexion, and conſequently much the greater part 
of the rays of the extream violet are tranſmitted, 
which yet according to Mr. Robins are all in the fit 
of reflexion at that thickneſs. And this, if it be 
not a downright abſurdity, yet renders the conſi- 
deration of this extent of the fits, and indeed of the 
fits themſelves, utterly uſeleſs. 

Remark 3. From the fame ſuppoſition it alſs 
follows, that part of the rays will be reflected, 
* C 3 | when 
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when they are all in the fit of tranſmiſſion. And 
this will happen, not only near the extremity of the 
extent of the fit, as in the ſecond remark, but near 
the middle of it. For inſtance, ſome rays of the 
extreme violet will be reflected, not only at a thick- 
neſs fomething leſs than A 1, (where Sir aac 
Newton tells us, we muſt not conceive the colour to be 
eciſely limited, but to decay indefinitely) but at one 
alf, nay at one quarter of that thickneſs : which may 
be eaſily ſeen from the ſeveral thickneſſes, at which 
the beginning of black, black, and very black are 
placed in Sir Jaac Newton's table, pag. 206. | 

Remark 4. Sir Iſaac Newton, though for want of 
obſervations he aſſigned no proportion between the 
extent of the fit of reflexion and that of tranſmiſ- 
ſion, yet was aware that, in the common tranſpa- 
rent ſubſtances, the former of theſe was conſidera- 
bly leſs than the latter. 

This inſtance of the ſagacity of our Great Phi- 
loſopher plainly appears from the explanation of 
the 13th propoſition of his ſecond book, where he 
uſes theſe words. 

If the thickneſs of the body be much leſs 
than the interval of the fits of eaſy reflexion and 
*< tranſmiſſion of the rays, the body loſeth its re- 
*© flefting power. For if the rays, which at their 
entering into the body are put into fits of eaſy 
* tranſmiſſion, arrive at the fartheſt ſurface of the 
* body before they be out of thoſe fits, they muſt 
** be tranſmitted.” 

Here by teaching us, that, if the thickneſs of 
the body be much ls than the interval of the fits of 
reflexion and tranſmiſſion, the rays, when they ar- 
rive at the fartheſt ſurface of the body, will not be 
out of the fit of tranſmiſſion, and therefore muſt 
be tranſmitted, he plainly intimates, that, if the 
thickneſs be but à litile leſ than that interval, the 
rays, when they arrive at the fartheſt ſurface, will 
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be out of the fit of tranſmiſſion, and entered into 
the fit of reflexion, and therefore will not be tranſ- 

mitted, but reflected. Can any thing more plainly 
ſhew, that he ſuppoſed the fit of tranſmiſſion to 
take up the greater part of the interval, and the fit 
of reflexion to take up the leſſer part of the ſame 
interval ? 

But had he fuppoſed the two fits to be equal in 
extent, as theſe his expoſitors ſo weakly ſurmiſe, 
how comes he to uſe the expreſſion much leſs 
#ban the interval? The moſt careleſs writer, with 
that ſuppoſition in his head, could hardly have a- 
voided ſaying le than half the interval. 

That this is no careleſs or accidental expreſſion, 
thoſe, who have attended to Sir Jaac Newton's 
manner of writing, need not be told : and others, 
who want either the capacity, or the attention, to 
perceive the accuracy and circumſpection with 
which he always writes, may learn the ſame thing 
from his uſing theſe very words much leſs, upon the 
like occaſion, in another place, For in the very 
paſſage Mr. Robins produces to ſhew, that Sir aac 
indubitably ſuppoſed the extent of the two fits to be 
equal to each other, are theſe words. Its tranſ- 
© miſſion thro? the firſt ſurface is at the diſtance o, 
and it is tranſmitted thro? both together, if their 
e diſtance be infinitely little, or much leſs than 1.“ 
Where 1 1s the interval between the two fits, and 
if ſuch a writer as Sir Iſaac Newton had indubitably 
ſuppoſed the two firs to be equal in extent, inſtead of 
ſay ing much leſs than 1, he would inqubitably have 
ſaid leſs then). | 

But this is not all. For the honour of our Great 
Maſter, as well as for the information of theſe ſelf- 
ſufficient gentlemen, who have the modeſty to ſet 
up for the only judges and interpreters of his wri- 
tings, I muſt beg leave to go a little farther. I 
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how flender grounds they have fathered their own 
ſhallow conceptions upon Sir Jaac Newton ; but 
ſhall irrefragably prove, that his doctrine is directly 
contrary to what they repreſent it. With this view 
I ſhall here lay down and make good three capital 
Points of his T heory, in every one of which, after 
all the airs they give themſelves, I find them ſcan- 
dalouſly ignorant. 

Point 1. When any ray of light falls upon a re- 
fracting ſurface, if the ray be reflected, it is in a fit 
of reflexion: And if the ray be tranſmitted, it is in 
a fit of tranſmiſſion, 

Point 2. If the ray be in a fit of reflexion, it is 
actually reflected: And if it be in a fit of tranſ- 
miſſion, it is actually tranſmitted. 

Point 3. The middle of the fit of reflexion in 
every ray of homogeneal light is not at the ſame di- 
ſtance from the ſurface the light enters. 

1. The firſt of theſe points, that, when any ray 
of light falls upon a refracting ſurface, if the ray 
be reflected, it is in a fit of reflexion; and if the 
ray be tranſmitted, it is in a fit of tranſmiſſion, is 
the firſt and fundamental principle of the doctrine 
of the fits of reflexion and tranſmiſſion. If this 
be falſe, the whole falls to the ground. f 

Here J would ask Mr. Robins and his aſſociates, 
whether this principle be true or falſe. If they al- 
low it to be true, then from this I will beyond con- 
tradiction demonſtrate the truth of the ſecond point, 
which he has again and again declared to be an“ er- 
ronesus paſi tion, 

Perhaps therefore they will tell me, it is falſe. 
If fo, I muſt again aſk theſe thinking gentlemen, 
How then was it poſſible for Sir aac Newton to 
diſcover theſe fits of reflexion and tranſmiſſion, or 
to know any thing at all of their exiſtence? Is it not 
from obſervation only, from his actually ſeeing the 

rays 
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rays reflected in one place, and tranſmitted in ano- 
ther, that he concludes them to have theſe alternate 
fits of reflexion and tranſmiſſion? But if rays can 
be reflected, when they are not in a fit of reflexion, 
wihat right has he to conclude, that where he ſees 
them reflected, there they are in a fit of reflexion ? 
And if they can be tranſmitted, when they are not 
in a fit of tranſmiſſion, how can he juſtly conclude, 
that where he ſees them tranſmitted, there they are 
in a fit of tranſmiſſion? 

But this matter is ſo plain, I am aſhamed of ha- 
ving ſaid ſo much about it. I ſhall therefore pro- 
ceed to the ſecond point. 

2. If the ray be in a fit of reflexion, it is actually 
reflected: and if it be in a fit of tranſmiſſion, it is 
actually tranſmitted. | 

This is eaſily proved. For all the rays, which 
fall upon a refracting ſurface, are either reflected 
or tranſmitted. And ſince by point 1, every ray, 
which is tranſmitted, is in a fit of tranſmiſſion, no 
ray is tranſmitted, when in a fit reflexion. There- 
fore every ray, which is in a fit of reflexion, is re- 
flected. 

And ſince by point 1, every ray, which is re- 
flected, is in a fit of reflexion, no ray is reflected, 
when in a fit of tranſmiſſion. Therefore every ray, 
which is in a fit of tranſmiſſion, is tranſmitted. 

Here it is hardly worth while to take notice of 
that ſmall portion of the light, which, in falling 
upon a refracting ſurface, may neither be reflected 
nor tranſmitted, but ſtifled and loft by repeated 
reflexions within the tranſparent ſubſtance, this, if 
any, being exceedingly ſmall in the common tran- 
ſparent ſubſtances, unleſs when of a great thick- 
neſs, and our diſpute not being affected by it. 

But this ſecond point ſo often occurs in the con- 
troverſy between Mr, Robins and me, that however 
clear and ſatisfactory be the demonſtration above 
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given, it may not be amiſs to prove it in another 
manner, from the plain and expreſs words of Sir 
Jaac Newton. 

His 13th Propoſition runs thus. The reaſon 
c why the ſurfaces of all thick tranſparent bodies 
<< reflect part of the hight incident on them, and re- 
5 fract the reſt, is, that ſome rays at their incidence 
<< are in fits of eaſy reflexion, and others in fits of 
% eaſy tranſatiſſion.” 

And in theexplanation of that propoſition he has 
theſe words. ng 

If the rays, which at their entering into the 
* body are put into fits of eaſy tranſmiſſion, ar- 
rive at the fartheſt ſurface of the body before 
<< they be out of thoſe fits (What then? Pray, 
Sir, mind the expreſſion) ©* they MusT be tranſ- 
© mitted.” | 

Alſo, in laying down the uſe of the 18th and 
the preceding propoſitions, he tells us. From 
«© theſe propolitions it is eaſy to collect the inter- 
<< vals of the fits of eaſy reflexion and eaſy tranſ- 
«© miſſion of any ſort of rays —— and thence to 
„ know, whether the rays SHALL be reflected or 
1 tranſmitted, c. 

I could, upon occaſion, produce you half a 
dozen more paſſages to the ſame purpoſe: but theſe 
three may ſuffice to ſhew it is the doctrine of Sir 
Iſaac Newton, that when rays are in a fit of reflexi- 
on, or of tranſmiſſion, at their meeting with a re- 
fracting ſurface, they are accordingly reflected, or 
tranſmitted. | 

But what will you ſay, Sir, if I ſhould prove 
this to be the doctrine of Sir Jaac Newton, from 
Mr. Robins's own writings. After ſo much as he 
has ſaid to the contrary, this will be called a hardy 
undertaking, and yet I hope to ſucceed. 

That gentleman in his Remarks, pag. 104, 105. 


tells us, Sir Iſaac Newton concludes, that the light, 
which 
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which is reflected, is ouly ſuch, as is in a fit of reflecti- 
on. A reference here would have been of ſervice, 
in order to let us know, whether Sir Jaac Newton 
concludes this in ſo many words, or it be a concluſi- 
on made for him by Mr. Robins. But not finding 
that theſe words are any where uſed in the book of 
Optics, I muſt take them to be Mr. Rabins's own 
words. I aſk therefore, what reaſon he has to im- 
pute this concluſion to Sir Jaac Newton. He will 
anſwer perhaps, that this is not only agreeable to 
the conſtant tenour of Sir Jaac's doctrine, but that 
particularly in his 12th and 13th propoſition, where 
he firſt eſtabliſhes the exiſtence of theſe fits, from 
ſeeing the rays actually reflected at certain thickneſ- 
ſes, he concludes that at theſe thickneſſes they are 
in fits of reflexion. 

Now if this be his anſwer, I am very ready to al- 
low of it. But then I muſt take leave to aſk ano- 
ther queſtion. Does not Sir aac in the very ſame 
propoſitions, from ſeeing the rays actually tranſ- 
mitted at certain thickneſſes, conclude that at thoſe 
thickneſſes they are in fits of tranſmiſſion? And if 
ſo, may I not ſay he concludes, that the light, which 
is ;ranſmitted, is only ſuch, as is in a fit of tranſmiſſion? 
Surely, I have the ſame right to ſay the one, as 
Mr. Robins has to ſay the other. 

Now, if the light, which is reflected, is only ſuch, 
as is in a fit of reflefion, then no light is reflected 
when in a fit of tranſmiſſion. 

And if the light, which is tranſmitted, is only ſuch 
as is in a fit of tranſmiſſion, no light is tranſmitted 
when in a fit of reflexion. 

And as all the incident light is either reflected or 
tranſmitted, it follows that all the light, which is 
in the fit of reflexion is reflected; and all the light, 
which is in the fit of tranſmiſſion 1s tranſmitted. 

Again, in the Full Confutation, pag. 24. when 
he calls the lines 11, 3 L, tbe limils, Ne. 
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which rays may be reflected, are we not to underſtand, 
that without theſe limits rays cannot be reflected ? 
And when he calls the lines 3 L, 5 M, che limits, 
wethin which rays may be tranſmitted, does he not 
mean, that without theſe limits rays cannot be 
tranſmitted ? 

If ſo, the rays cannot be tranſmitted, but muſt 
all be reflected within the limits 11, 3 L, that is 
according to Mr. Robins, within the limits of the fit 
of reflexion: and the rays cannot be reflected, but 
muſt all be tranſmitted, within the limits 3 L, 5 M, 
that is according to Mr. Robins, within the limits 
of the fit of tranſmiſſion. 

Alſo, in the ſame Full Confutation, pag. 28. he 
affirms, that when the light after entering the firſt ſur- 
face of a bedy of any thickneſs arrives at the ſecond, 
near half the ſpecies of light will be wholly tranſ- 
mitted. Here, if you aſk him, how he knows this till 
be ſo, he can only tell you, it is becauſe near half 
the ſpecies of light will be in the fit of tranſmiſſion : 
Now, if the rays, which are in the fit of tranſmiſ- 
fion, will be wholly tranſmitted, by parity of reaſon- 
ing from Sir Jaac Newton's obſervations, the rays, 
which are in the fit of reflexion, will be wholly 
reflected. 

To all this ſome perſons may object, that in o- 
ther parts of Mr. Robins's writings he appears of 
a different opinion, nay, in ſome paſſages, which 
I myſelf have quoted from him, he maintains the 
direct contrary. But if this way of arguing be al- 
lowed of, it will be hard to prove, that this gentle- 
man has any opinions at all. For, as his views are 
ſeldom very extenſive, he often aſſerts a thing to 
get over a preſent difficulty, which he finds himſelf 
obliged to contradict, when it comes to be urged 
againſt him. His arguments, like the Pelias haſta, 
are irrefragable and irreſiſtible, when managed by 


' himſelf, but of no manner of force in any other 
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hand : and his aſſertions are ſo far from being of 
the number of the veritates eterne, that they are 
truths to-day and falſhoods to-morrow, unqueſti- 
onably true in one page and abſolutely falſe in the 
next. 

This point being now ſo fully cleared, it is hard- 
ly worth while to take notice of what Mr. Robins 
alledges againſt it, which yet, becauſe I would not 
omit any of his arguments, how weak ſoever, I 
ſhall here conſider. 

« Sir Iſaac Newton, ſays he, plainly diſtin- 
s guiſhes between a ray's being in a fit of reflexi- 
<* on, and its being actually reflected, in his 14th 
„ propoſition of the ſecond book, which is thus 
* laid down, Thoſe ſurfaces of tranſparent bodies, 
« which, if the ray be in a fit of refraction, do refract 
c it moſt ſirongly, if the ray be in a fit of reflexion, do 
«* refleft it moſt eaſily. Here it is evidently ſuppo- 
« ſed, that a ray may be in a fit of reflexion, and 
yet not be in fact reflected; for if every ray, 
*« which is in a fit of reflexion at any ſurface, be 
certainly reflected, no one ſurface can be ſaid to 
reflect the rays, when in a fit of reflexion, more 
* eaſily than another.“ 

I believe, Sir, you will think, this is very far 
from being plain or evident. For if two different 
ſurfaces do each of them reflect a ray of the ſame 
ſpecies, that ſurface may juſtly be ſaid to reflect its 
ray moſt eaſily, which reflects it in a part of its in- 
terval where it is leſs diſpoſed to be reflected, or 
which reflects it at a leſs obliquity. It is much 
Mr. Robins ſhould not think of this; for in the 
proof of the very propoſition he quotes, Sir Jaac 
Newton refers to the firſt propoſition, and in the 
proof of that he has theie words, Superficies 
therefore which refract moſt do ſooneſt reflect 
all the light which is incident on them, and fo 
«« muſt be allowed molt ſtrongly reflexive.” He 
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is treating here of different ſuperficies, each of 
which reflect all the light incident upon them, but 
one does it at a leſs obliquity than the other. And 
that ſuperficies, which reflects the whole light at 
the leſſer obliquity, as it is here called moſt ſtrong- 
ly reflexive, is in the 14th propoſition ſaid to refle# 
the ray moſt eaſily. But it is time to come to our 
third point. 

3. The middle of the fit of reflexion in every 
ray of homogeneal light is not at the ſame diſtance 
from the ſurface the light enters. 

When light 1s tranſmitted through the ſurface 
AH in Sir Jaac Newton's 6th figure, the middle of 
the fit of reflexion in the greater part of the rays of 
the extreme violet falls out at the thickneſs A 2: 
but that this is not the caſe of the whole of thoſe 
rays, is eaſily proved. 

For in my 3d remark it is ſhown, that ſome of 
theſe rays are reflected at a thickneſs equal to one 
half, and ſome at a thickneſs equal to one quarter 
of A 1; and conſequently, by the firſt point above 
laid down, they are in the fit of reflexion at thoſe 
thickneſſes. But rays, which are in the fit of re- 
flexion at the thickneſs half A 1, muſt be in the mid- 
dle of that fit, at the thickneſs of A 2 or leſs; and 
thoſe, which are in the fit of reflexion at; of A 1, 
muſt be in the middle of that fit at of A 2 or leſs. 

Mr. Robins was therefore much miſtaken, when 
he ſaid, he knew, that Sir Jaac Newton ſup- 
*© poſed the middle of the fits of reflection of every 
ray of the ſame ſpecies to be at the ſame diſtan- 
« ces from the ſurface the light enters,“ and all 
he hasdrawn from this principle, either in favour 
of himſelf b, or againſt me *, falls to the ground. 

Here, Sir, I muſt obſerve, that although I had 
not been able thus clearly to make out, that what 

[ have 
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1 have advanced in relation to theſe three points, 
and particularly the two laſt of them, upon which 
ſo much of our controverſy turns, is agreeable to 
the ſentiments of Sir Jaac Newton, it could not 
have been of the leaſt advantage to Mr. Robins. 
For if, as he ſays, d I have taken upon me to improve 
upon Sir Iſaac Newton, he is not to look for thoſe 
improvements in the book of Opticks, nor, if he 
does not find them there, is that a ſufficient reaſon 
for condemning them. But farther, if I have not 
only treated more explicitly of the fits of tranſ- 
miſſion and reflexion in ſome particulars, than has 
been done by Sir Jaac Newton ; but have conſider- 
ed them in a way different from his, and have ap- 
plied them to different purpoſes, it would not be 
fufficient to condemn any thing I lay down, to ſhew 
that it is different from, or even contrary to what 
is laid down by him: for that may be true in the 
way I conſider them, which in his would be 
falſe. 

To make this be the better underſtood, it will be 
neceſſary to diſtinguiſh between the doctrine laid 
down by Sir Jaac Newton, and the attempt I have 
made to carry that doctrine a little farther. 

What Sir Jaac Newton expreſly teaches concern- 
ing theſe fits, is only how to find the intervals be- 
tween them, or rather between the middle of the 
fits, in any medium the rays are paſſing through. 
For as to the extent of either fit, he is ſo far from 
expreſly aſſigning it, that he never mentions it. 

But I was led by my ſubject to conſider not only 
the interval between the fits, but alſo in what pro- 
portion that interval was divided between each of 
the fits, that is, what was the extent of the fit of 
reflexion and of the fit of tranſmiſſion. 

When light is paſſing through a given medium, 
and the interval of the fits is determined, Sir Vaac 
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treats of the diſpoſition to be reflected or tranſmit- + 


ted, abſolutely, as it is in the rays themſelves; 
without any limitation of it in regard to any ſe- 
on medium, upon whoſe ſurface the rays are next 
to fall. 

I on the other hand confider this diſpoſition not 
abſolutely, as it is in the rays themſelves alone con- 
ſidered, but relatively, with regard to the next 
medium, and determine the extent of it accord- 
ingly. LES 
he reaſon of this is, that the interval between 
the fits depends only upon the medium 'through 
which the light paſſes, but the extent of the fits 
depends upon the medium, on whoſe ſurface the 
light is next to fall. 

Therefore a ray, which in Sir Jaac Newton's 
doctrine is ſaid in general to be in a fit of reflexion 
or of tranſmiſſion, may, in my way of conſider- 
ing theſe fits, be in a fit of reflexion with reſpect to 
one medium it may next meet with, and in a fit of 
tranſmiſſion with regard to another. For I never 
conſider a ray as in a fit of reflexion, but where it 
would be actually reflefted from the ſurface of the 
next medium, nor in a fit of tranſmiſſion, but where 
it would be actually tranſmitted. And to do o- 
therwiſe would be highly abſurd. For if a ray, in 
paſſing through one medium, do arrive at the ſur- 
face of a new medium, and at its incidence thereon 
be actually diſpoſed ta be reflected by that ſurface, 
what can hinder it from being actually reflected? 

From tk is peculiar way of conſidering the fit of 
reflexion and tranſmiſſion, I had in my Efay drawn 
ſome deductions, which I made no parade of as new 
diſcoveries, but laid them down as part of the do- 
ctrine of Sir Jaac Newton, from which indeed it 
was not difficult to derive them: and the modeſty 
of this proceeding, being, I ſuppoſe, /urprifing to Mr. 
Robins, might at firſt lead him and his friends into 
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a miſtake. Upon looking for thoſe things in the 
book of Opticks, which were not to be found there, 
though with a little attention they might be dedu- 
ced from the doctrine there delivered, the next ſtep 
was to condemn them as erroneous. 

This occaſioned my laying down thoſe deduct ions 
ſomewhat more explicitly, in the form of diſtinct 
propolitions, in my Reply : 'and from theſe, parti- 
cularly from my 6th propoſition, it was now, if 
not before, very eaſy to ſee, that I conſidered the 
diſpoſition of the rays of light to be reflected or 
tranſmitted, in a different manner from Sir Jaac 
Newton. 

But if neither thoſe propoſitions, nor all I have 
now ſaid, be ſatisfactory to Mr. Robins, I muſt 
have recourſe to that right, which has always been 
allowed to writers who advance any new ſpecula- 
tions, I mean that of defining any terms they have 
occaſion to make uſe of : And being the firſt per- 
ſon, as far as I know at leaſt, that has ever treated 
of the diſpoſitions of the rays of light to be reflected 
or tranſmitted, relatively, with regard to the next 
medium, whoſe ſurface they may fall upon, I ſhall 
take the liberty of laying down the following defi- 
nitions. 

DzFI1NI1T1ON I. 

When a ray of light, in its paſſage through any 
medium, falls upon the ſurface of a new medium, 
and is thereby reflected, the ray, at the inſtant of 
its incidence, is in a diſpoſition to be reflected from 
that ſurface. And, vice verſa, if the ray be in a 
diſpoſition to be reflected by that ſurface, and do 
actually fall upon it, it is actually reflected. 


| Derini1TIoON 2. 

When a ray of light is in a diſpoſition to be re- 
flected by any refracting ſurface, I ſay, it is in a fit 
of reflexion with regar ” that ſurface, 5 
| 5 
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DreFrin1TION 3. 

If a part of the interval between two ſucceſſive 
fits of tranſmiſſion in any ray, be ſo taken, that 
in every point thereof the ray is in its fit of reflexi- 
on with regard to any refracting ſurface, ſuch part 
of the interval is called the extent of the fit of re- 
flexion in that ray with regard to that ſurface. 


Corollary. A ray of light will be reflected by a 
refracting ſurface, that meets it in any point of the 
extent of its fit of reflexion. 

Now if Mr. Robins is pleaſed to look over my 
Eſſay and Reply a ſecond time, he will find, that all 
I have there ſaid about the fits of reflexion and 
tranſmiſſion, is perfectly agreeable to the ſenſe of 
theſe definitions. He will perhaps tell me, I ought 
therefore to have laid them down ſooner. But as 
to that, I was at liberty to do as I thought fit. I 
hope I have from the firſt ſo expreſſed my ſelf, that 
no attentive and fair reader could have the leaſt 
doubt of my meaning, and I choſe, as I ſaid before, 
to make no parade, nor to give my ſelf any airs of 
new diſcoveries. | 

In the laſt paragraph of page 25 this gentleman 
ſeems to make me a very liberal conceſſion. He 
ſays, in all common objects, where the light in- 
« cident upon them has paſſed for a great length 
* through the air, the extent of the fit of refle- 
A ion ought to bear that proportion to the whole 
e interval between the firs, which Dr. Jurin has 
<« aſſigned.” And preſently after he tells us, 
c this ſuppoſition”? (that all the light in a fit of re- 
flexion is actually reflected) accounts for the quan- 
e tity of light reflected in common from objects.“ 

Now this being the only conceſſion Mr. Robins 
has made me in the whole controverſy, it is great 
pity the reaſon he gives for it, ſhould be ſo my 

weak. 
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weak. That reaſon is, that, when light has 
«© paſſed through any great number of fits of re- 
* flection and tranſmiſſion the ſpaces 1 I L, 
© ;,MO7z, gPRin, Sc. in which Sir [aac 
«© Newton repreſents the rays of light as in fits of 
reflect ion, mult be contracted in breadth in pro- 
© portion to the quantity of light reflected.“ But, 
when light has paſſed through any great number of fits, 
will not the ſpaces 3 L Ms, 57 OPg, 11RS 13, 
&c. in which Sir Iſaac Newton repreſents the rays of 
light as in fits of wanſmiſſion, alſo be contracted in 
_ breadth in the very ſame proportion with the former 
ſpaces? If ſo, the proportion between the extent 
of theſe two fits will be the ſame as at firſt, and 
conſequently, I can reap no advantage from this ſo 
kind and bountiful a conceſſion. 

If herein I have made any miſtake, I am ready 
to ask this gentleman pardon : for ſuch is the ſub- 
limity of this paragraph, that I am not ſure I right- 
ly comprehend it. 

In page 27 this gentleman objects to my having 
aſſumed in my 10th and 11th propoſition, (he 
means in the corollaries to the 1 1th propoſition) 
that tranſparent ſubſtances illuminated by the common 
light of the day indifferently tranſmit or reflect all the 
ſpecies of light, not one more than another. Now,“ 
ſays he, this is not the caſe of ſuch ſurfaces; 
for, when the light having paſſed through the 
<« air falls upon any tranſparent body, or after en- 
<« tering the firſt ſurface of a body of any thick- 
<< neſs arrives at the ſecond, according to Sir 1/aac 
«© Newton's doctrine, as repreſented in the 6th fi- 
« gure of the ſecond book of his Optics, near half 
«© the ſpecies of light will be wholly tranſmitted.“ 

Here I muſt farit aſk this accurate writer, what 
reaſon he has to ſay, near balf the ſpecies of light 
will be wholly tranſmitted. Will he ſay this happens, 
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becauſe the extent of the fit of tranſmiſſion is nearly 
equal to that of the fit of reflexion ? This would 
be begging the queſtion, it being what I have al- 
ways denied. 

But were we to allow, the extent of theſe two fits 
to be nearly equal, and conſequently that near half 
the ſpecies of rays are in the fit of tranſmiſſion, 
what reaſon has he to ſay, that near half the ſpecies 
will be wholly tranſmitted ? To fay, all the light, 

that is in a fit of tranſmiſſion, is tranſmitted, and 
all the light, that is in a fit of refleftion, is reflected, 
is with him an erroneous poſition. 

Laſtly, does not he ſee, that he is here compa- 
ring together two caſes widely different? When 
light, being tranſmitted through the firſt ſurface of 
a medium, as repreſented in Sir 1/aac Newton's 6th 
figure, is at that ſurface, all of it as he pretends, 
or molt of it as I allow, put into the middle of the 
fit of tranſmiſſion, and after a long paſſage arrives 
at a ſecond ſurface parallel to the firſt, every ray 
will have paſſed juſt the ſame diſtance through the 
medium ; and conſequently, all or the greater part 
of the rays of the ſame ſpecies will at that ſecond 
ſurface be exactly in the ſame part of their fit whe- 
ther of reflexion or tranſmiſſion. But in the caſe I 
conſider, where light either emitted from the ſun, 
or reflected from the. clouds, after paſſing through 
the air, falls upon the plane ſurface of a tranſpa- 
rent body, ſome rays muſt have come from a re- 
moter point of the ſun or clouds, than other rays 
have come from. And although, in favour of his 
objection, we were to ſuppoſe, that all rays of the 
ſame ſpecies were exactly in the ſame point of their 
fit at their emiſſion from the ſun or reflexion from 
the clouds, yet by reaſon of the infinite diverſity 
in the diſtances they paſs through, as many of them 
muſt be in any one point of the interval "— 
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the fits, as in any other point, when they arrive at 
the plane ſurface of the tranſparent body. Here 
therefore as many rays of one ſpecies, as of any o- 
ther ſpecies, may be in the fit of reflexion, though 
it cannot be ſo in the caſe repreſented by Sir aac 
Newton's figure. So that my ſuppoſing, that co- 
lourleſs tranſparent ſubſtances may indifferently re- 
fect or tranſmit all the ſpecies of light, not one 
more than another, is not © irreconcileable with Sir 
Iſaac Newton*s deduftions from the phenomena. 
Much the ſame anſwer may ſuffice tor the argu- 
ment, by which he endeavours to prove, that * 7 


| have made my hypotheſis even inconſiſtent with it ſelf. 


In order to make this out, he firſt lays down my 
aſſertion, that when the rays of any ſpecies, as the 
extreme violet, are tranſmitted through the ſurface 
of a tranſparent ſubſtance, the greater part of them 
will there be put into the middle of the fit of tranſ- 
miſſion, or very near it. And from this he infers, 
that upon meeting with a new refracting ſurface at 
the diſtance denoted by any one of the lines 2 K, 6 N, 
1029, 14 7, &c. the greater part of thoſe rays will 
be in the middle, or very near the middle of a fit of re- 
fleftion, when they fall on that ſurface. ** And,“ 
ſays he, this will always be the caſe of ſome ſpe- 
«* cies, nay in all common objects, upon which 
„ the light falls, it will happen to very many. 
«© This 1s a direct contradiction to the firſt aſſer- 
tion abovecited from the ꝗth propoſition of ho- 
«© mogeneal light in general, that as many rays 
«© will meet the ſurface, upon which they are inci- 
„dent, in any one point of the interval between 
the fits, as in any other.” 

Here, in order to make out this direct contradi- 
fon, Mr. Robins again takes it for granted, that 
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what happens in the caſe repreſented by Sir Iſaac 
Newton's 6th figure, muſt happen in all common ob- 
jecls, upon which the light falls. But we have juſt 
now ſhown, that the caſe repreſented in that figure 
is widely different from the caſe of common ob- 
jects illuminated by the light either emitted from 
the ſun, or reflected from the clouds. Therefore 
this gentleman has not proved my hypotheſis incon- 
Jiſtent with it ſelf, any more than he had before pro- 


ved it irreconcileable with Sir Iſaac Newton's deducti- 


ons from the phenomena : nor has he in the leaſt made 
out, that as ſoon as came to apply my hypotheſis to the 
phenomena, I found my ſelf obliged to contradict the 
foundation of my ſcheme, and thereby have my ſelf ab- 
folutely fubverted it. 
come next to conſider thoſe two s aſſertions, 
made, as Mr. Robins thinks, in the ſpirit of the looſeſt 
coiners of hypotheſes, who think themſelves at liberty to 
multiply Juppoſitions, juſt as ſhall be thought expedient 
for the ſupport of a favourite ſcheme, without trou- 


bling themſelves in the leaſt about any connect ion between 


them. | 

Now, Sir, the practice here cenſured being what 
I have always held in high contempt, as I have more 
than once ſhown in my writings, I had taken ſome 
care not only to avoid that practice, but even ta 
prevent the ſuſpicion of it. Before I came to lay 
down thoſe propoſitions in my Reply, which con- 
tain the deductions I had drawn from Sir J/Jaac 
Newton's doctrine, I advertiſed my reader, that“ 
the truth of them would eaſily appear to thoſe, who had 
carefully peruſed Sir Jaac Newton's obſervations. And 
when I laid down the firſt of thoſe two looſe hypothe- 
fes, * that the rays of one ſpecies, which are tranſ- 
mitted through the tranſparent ſurface at A, _— 
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all be in the middle, or be put into the middle of the fit 
of eaſy tranſmiſſion at that point A: but ſome of them 
muſt be paſt the middle of the fit, and others of them 
not arrived at the middle of the fit; though not a 
word be there ſaid to ſhew, bow. this may happen, 
yet, one would think, a reader of common pene- 
tration might have been able to deduce it from my 
9th propoſition, which had been already laid down. 
From the principle made uſe of in that propoſition, 
that as many rays will meet the plane ſurface in any 
one point of the interval as in any other point, it is plain 
they cannot all be in the middle of the fit. And, 
whatever be the cauſe, that puts the rays into new 
fits upon their arrival at the plane ſurface, it would 
be utterly abſurd to imagine, that rays, which were 
in all poſſible different parts of their old fit, ſhould 
by any cauſe be put all at once into the very mid- 
dle of the new. . 

As to the other of theſe looſe hypotheſes, that * the 
greater part of the rays will there be put either into the 
middle of the fit, or very near it, it is no other than 
a deduction from what I had in the preceding page 
laid down from Sir Jaac Newton, that the rays are 
moſt copiouſly reflected at the thickneſs A2. For, if 
the greater part of the rays are reflected at the 
thickneſs A 2, the point 2 muſt be the middle of 
the fit of reflexion, and conſequently the point A 
muſt be the middle of the fit of tranſmiſſion, of ' 
the greater part of the rays: And this, one would 
think, ſhould have been no difficult matter ro make 
out, for perſons, who had carefully peruſed Sir Iſaac 
Newton's obſervations. | 

Here, Sir, before I proceed farther, I muſt beg 
leave a little to recapitulate. 
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From an experiment laid down in my Ey 
had inferred, that in the common tranſparent ſub- 
ſtances the extent of the fit of reflexion is much 
leſs than that of tranſmiſſion. On the contrary 
Mr. Robins did in his Remarks ® aſſert, and that in 
the moſt dogmatical and magiſterial manner poſſi- 
ble, that theſe two extents were equal, for that 
this equality was neceſſary towaras producing the ap- 
pearances of thin plates recorded by Sir Iſaac Neu- 
ton. 

In my Reply“ I ſhewed this gentleman how thoſe 
appearances might be accounted for without ſup- 
poſing ſuch equality. 

To my method of accounting for thoſe appear- 
ances, Mr. Robins in his Full Confutation, has made 
the following objections. 

1. Whereas I ſuppoſe, that rays of one and the 
ſame ſpecies are not all in the middle of the fit of 
reflexion at the ſame diſtance from the ſurface they 
have been tranſmitted through; Mr. Robins main- 
tains, * that all the rays of the ſame ſpecies are in their 
fits of reflexion at the ſame diſtances from the ſurface 
they bave entered: and he calls this a principle of Sir 
Jaac Newton, though he does not pretend to ſay, 
that Sir Jaac Newton has any where laid down this 
principle, but only endeavours to infer it from a 
diſputable propoſition. 

In anſwer to this I have proved, that no ſuch 
inference can be juſtly drawn from this propoſition, 
and that Sir Jaac Newton holds no ſuch principle, 
but the contrary. 

2. Whereas I ſuppoſe, that every ray, when in 
a fit of reflection, is actually reflected upon meet- 
ing with a refracting ſurface, Mr. Robins r 
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that Sir Iſaac Newton plainly diſtinguiſhes between a 
ray's being in a fit of reflexion, and its being actually 
reflected. | 

I have ſhown him, that this diſt inction is a vain 
and groundleſs ſurmiſe of his own, and have pro- 
ved from Sir Iſaac Newton's expreſs words, that 
the reaſon why part of the light is reflected, is that 
ſome rays are in fits of eaſy reflexion ; that when ra 
are in the fit of tranſmiſſion, they MUST be 
tranſmitted ;, and that from the intervals of the fits 
we may know whether the rays all be reflected or 
tranſmitted. I have moreover obſerved to him, 
that if Sir Jaac Newton had made this diſt inction, 
yet I have not made it; and if he will argue a- 
gainſt me, he muſt uſe my words in the ſenſe I m 
ſelf uſe them in; and that I never ſpeak of the fit 
of reflexion, but where the ray will be actually re- 
flected, if it meet a refracting ſurface. 

3. That my hypotheſis i irreconcileable with 
Sir Iſaac Newton's deductions from the phenomena. 

I have ſhown, that the means he uſes to prove 
this, is to compare together two caſes, which are 
widely different. | 

4. That my © bypotbeſis is inconſiſtent with it ſelf. 

I have ſhown, that he has no other proof of this 
neither, than by comparing together two caſes that 
have no reſemblance. 

Therefore, notwithſtanding any thing Mr. Ro- 
bins has yet produced, the phænomena of thin 
plates ſeem to be fairly accounted for, though the 
extent of the fit of reflexion be much leſs than that 
of the fit of tranſmiſſion. 

Having ſhown upon how little reaſon, this ar- 
bitrary cenſor has paſſed ſentence upon what he 
calls my hypotheſis, it may not be amiſs a little to 

conſider 


9 Ibid. pag. 27. 7 Ibid- pag. 28, 


(58). 
conſider the hypothefis he himſelf lays down in the 
room of it. | 

He tells us*, the ſame phænomena may be 
*© more eaſily accounted for, only by ſuppoſing, 
«© that tho? every ray of the ſame ſpecies be al- 
t ternately diſpoſed to reflection and tranſmiſſion 
<< at the ſame diſtances from the ſurface, it en- 
« ters; yet, that all the rays of the ſame ſpecies 
<< fucceeding each other may not receive their diſ- 
«© poſitions to reflexion equally ſtrong.” This is 
illuſtrated by the following curious note at the 
bottom of the page. For example, if the rays 
of light are put into theſe alternate diſpoſitions 
« by exciting at the refracting ſurface a vibra- 
«© tory motion in the refraing medium, as Sir Iſaac 
« Newton propoſes ; it is not difficult to conceive, 
4 how the vibrations, that are excited by the 
different rays of the ſame ſpecies, which enter 
«© the ſurface in ſucceſſion, may in ſome of the 
& yays be more vigorous than in 9thers.” 

Now to me it is ſo difficult to concerve, whether 
this vibratory motion, or theſe vibrations, exiſt in 
the refracting medium, or in the rays themſelves, or 
in both together, that I profeſs my head turns 
round with the contemplation, For which reaſon 
I muſt beg to be excuſed from proſecuting this un- 
laboured hypotbeſis any farther 3 but ſhall however 
examine how far thus much of it is agreeable to Sir 
Taac Newton's doctrine, or conſiſtent with it ſelf. 

Sir [aac Newton throughout his book of Opticks 
teaches, that rays of the ſame ſpecies are perfectly 
alike in colour, in the degree of refrangibility and 
reflexibility, in the intervals of their fits, and in 
every other circumſtance as far as he could diſcover 
by experiment and obſervation. 5 
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But this ingenious perſon ſuppoſes, that al the 
rays of the ſame ſpecies may not receive their diſpoſitions 
to reflexion equally ſtrong. If ſo, ſome rays of the 
ſame ſpecies: mult be more reflexible than others, 
contrary to Sir {/aac Newton's doctrine. 

Again, a difference in the diſpoſition of the rays 
to reflexion muſt ariſe from a difference in the vi- 
brations of the medium; and a difference in the vi- 
brations of the medium muſt be attended with dif- 
ferent intervals between the fits of tranſmiſſion and 
reflexion. Therefore, by this hypotheſis of Mr. 
Robins, rays of the ſame ſpecies mult have different 
intervals between their fits. But by Sir Jaac Neu- 
ton's doctrine, rays of the ſame ſpecies have the 
' ſame interval: and this very doctrine of Sir Jaac 
Newton is laid down by Mr. Robins in the ſame ſen- 
tence with his own hypotheſis. Perhaps his two Do- 
ctors put it in by way of corrective. 

This hypotheſis therefore of Mr. Robins being 
neither agreeable to Sir Jaac Newton's doctrine, 
nor ſo much as conliftent with itſelf, it will be to 
little purpoſe to enquire how eaſily it will account for 
the phænomena. I ſhall only take notice, that in this 
hypotheſis, and the ſolution built upon it, no men- 
tion is once made of the equality between the extent 
of the fit of reflexion and that of tranſmiſſton. And 
here, Sir, after the cruel mortification I have ſuf- 
fered, for ſuppoling theſe two extents to be unequal, 
(Thoſe, who have denied an equality of another na- 
ture, have hardly undergone more perſecution) 
leave it to you to judge what a conſolation it muſt 
be to me, that by means of this ingenious hypothe- 
ſis, the phencmena can be ſo eaſily accounted for, with- 
out ſuppoſing that equality. Surely, be thought 
could never have been entertained but by one of the high- 
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In my Reply, pag. 31. I had taken notice, that 
Sir Jaac Newton conſtantly numbers the ſeries or 
orders of colours from the black ſpot outwards : 
but that Mr. Robins, without giving any notice of 
his intention, is pleaſed to number them the con- 
trary way. Now I took that notice, becauſe I had 
been myſelf ſo far miſled by this proceeding, that 
J had once drawn up an anſwer to that gentleman 
upon the ſuppoſition, that he numbred thoſe ſeries 
or orders the ſame way with Sir aac Newton; and I 
was apprehenſive, that every reader muſt likewiſe 
be miſled by it. Upon which Mr. Robins, in the 
height of his indignation at the dull pedantick cenſure, 
and puerile reflections J had uſed upon this occaſion, 
is pleaſed to ſay, both theſe aſſertions are abſclutely 
falſe. Theſe are ſtrong words; but to make a- 
mends, the proof is as weak as one could with. In 
order to ſhew, that Jaac Newton does not conſtant- 
ly number the ſeries or orders of colours from the 
black ſpot outwards, he ſays, ©* Sir Jſaac Neu- 
« 70x in the ſecond book, OH. 18. has deſcribed 
< the colours in the ſame manner I have done, cal- 
< ling each colour 1ſt, 2d, 3d, 4th, &c. accord- 
< ing to the order in which they aroſe on the bub- 
ce ble; and contrary to the order in which they 
« are number'd from the black ſpot outwards.” 
It is true, that the ſingle colours are thus number*'d 
in that obſervation; but the . between us is, 
whether the ſeries or orders of colours are ſo num- 
bred: And theſe are ſo far from being thus num- 
bred, either in that or any other obſervation, that 
Sir Iſaac Newton never ſo much as mentions the 
words. /eries or orders of colours, till the obſervations 
being all over in the firſt part, he comes in the ſe- 


cond part of the book to write his Remarks 27 the 
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foregoing obſervations, where every time he mentions 
the word /eries, or orders, he numbers them from 
the black ſpot outwards, as I had before aſſerted. 
Now, Sir, what are we to think of this proceed- 
ing? Can it ariſe from ignorance, or inadverten- 
cy ? No, that cannot be. By producing this evi- 
dence, ſhallow as it is, from the 18th obſervation, 
this gentleman appears to have made the moſt di- 
ligent ſearch for proof againſt me: and it is impoſ- 
ſible to make any ſearch, without ſeeing that to be 
unqueſtionably true, which he avers to be abſolutely 
falſe. 

His behaviour in regard to my ſecond aſſertion, 
1s, if poſſible, ſtill worſe : he now commits ſuicide, 
whereas before he had only murdered Sir Jaac 
Newton. I had, ſays he, in the beginning of 
<< the paſſage here referred to given notice, that I 
5 alſo reckoned them,“ (the ſeries or orders of co- 
lours) * as they aroſe on the bubble, and had ad- 

* ded this reaſon for my doing ſo, Cc.“ 
No the beginning of that paſſage runs thus, The 
colours, which aroſe ſucceſſively upon the bub- 
dle of water, Sir aac Newton has deſcribed very 
diſtinctly, with all the concomitant circum- 
© ſtances; but were it examined, Sc.“ In which 
words I can find no mention of /eries or orders, nor 
any notice given how they are to be reckoned, nor any 
reaſon added for the doing ſo, though I have again 
and again looked them over with careful attention, 
and with my beſt pair of ſpectacles. I muſt there- 
fore take the liberty of ſaying, that the ſecond aſ- 
ſertion alſo, which Mr. Robins affirms to be ab/c- 
lutely falſe, is indubitably true. 

To how much ſhame may an obſtinate writer ex- 
poſe himſelf, by defending an overſight he ought 
to acknowledge! To hide a ſpot in his coat, he 
plunges into Fleetditch, 


So 


( 62) 


So hideous a ſpectacle may well make me bleſs 
myſelf, that when I fell intoany miſtake, I had the 
grace to act in another manner. 

Apprehending that Sir {aac Newton ſuppoſed 
the light of the white ring in the firſt order of co- 
lours to be equal, or nearly equal to the light of white 
metals, I had at the end of my Eſſay dropped a ſu{- 

icion of ſome miſtake. But in my 1 Mr. 
Robins Remarks, I have acknowledged, that I had 
miſapprehended Sir Jaac Newton, and have there- 
upon declared that my difficulty was at an end-. 

Now what would this gentleman require more? 
Would he have me ſtand in a white ſheet? Muſt I 
mount the ſtool of repentance, and bewail my 
crime in the face of the congregation ? It was but 
a ſuſpicion at moſt, and was accompanied with no 
inſolence, no over-bearing, no airs of ſuperiority, 
but was expreſſed in ſo modeſt and reſpectful a man- 
ner, that how ill ſoever it might appear to be grounded, 
I bad reafon to hope, as I ſaid in my Reery V it 
would eaſily be pardoned by candid judges. Here then 
was an opportunity for our judge to ſhew his can- 
dour, if he had any. Andif he had none, ſhould 
he not treat me with common juſtice ?* How comes 
it, that in quoting my Repty he leaves out the word 
mary? My expreſſion was,” as ſtrong, or nearly as 
ſtrong, * equal, or nearly equal. Not content with 
my acknowledgment, he admits of no excuſe, will 
not ſo much as allow me the benefit of this mollify · 
ing term nearly, but, as if he were attorney gene- 
ral to Rhadamanthus, he ſtudies to exaggerate the 
over-ſight all he can, and purſues me without mer- 
cy for two pages together. Why what a remorſe- 
leſs and unrelenting mind is here ! Confeſs, and be 

hanged, 
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hanged, it ſeems. Yet, let Mr. Robins once in his 
life ſhew a little ingenuity z let him acknowledge 
any one of the overſights, to uſe no worſe term, 
which his Full Confutation is ſo very full of, not leſs 
than one hundred in number, and he ſhall fee I will 
treat him with more humanity. 

For inſtance, he being now enabled to compre- 
hend my gta propoſition, and having been taught 
that a ray, which meets a refracting ſurface, when 
it is in a diſpoſition to be reflected by that ſurface, 
muſt actually be reflected, cannot but ſee the ab- 
ſurdity of the opinion he has hitherto maintained, 
that * at the thickneſs of the plate, where the white of 
the firſt order is reflected, xo PART of #be hight 
which enters it, arrives at its farther furface in a fit of 
eaſy tranſmiſſion. For if this were true, all the light 
muſt be reflected at that thickneſs, and conſequent- 
ly, the white of the firſt order in glaſs or water 
muſt exceed the light of white metals, thoſe not re- 
flecting the whole of the incident light. Now let 
Mr. Rohins recant this opinion, and I hereby pro- 
miſe never to upbraid him with it. 

We come now to the method I have taken of ac- 
counting for the multiple appearance of long nar- 
row objects ſeen by indiſtinct viſion. 

In order to this, it is ſhown in the E/ay *, that 
the image of a lucid point, ſuppoſed toemit homo- 
geneal light, and indiſtinctly ſeen, muſt, by rea- 
ſon of the alternate fits of tranſmiſſion and reflexion 
of the rays, conſiſt of luminous and dark rings al- 
ternately placed upon the retina. 

To this Mr. Robins objects“, that the rings form- 
ed at the cornea by this means, would be ſo very 
numerous and conſequently ſo very ſmall, that none 


of ; 
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of theſe rings can even upon my own repreſentation of 
this doctrine be ever ſenſible. And from this he is 
pleaſed to conclude, not only that I utterly miſap- 
rebend Sir Iſaac Newton's doctrine, but am alſo ig- 
norant of the moſt obvious conſequences of thoſe abſurd con- 
ceptions, I had formed to myſelf upon this ſubject. 

I anſwered®*, that what 1 ſuppoſe to be perceived by 
the eye, is not the ſingle rings formed at the cornea, 
nor the ſingle rings formed at either ſurface of the cry- 
ſtalline, but the combinations of thoſe ſingle rings, 
whereby larger rings are formed upon the retina ; and 
for the proof of this I referred him to ſeveral arti- 
cles of my Eſſay. 

Now, Sir, the having committed ſuch an over- 
ſight, and that accompanied with ſo much inſult 
too, were enough, you would think, to put any 
man of common modeſty out of countenance. But 
Mr. Robins, you ſee, far from being in the leaſt 
abaſhed, gives me gravely to underſtand, that the 
change he made in my ſuppoſition for me, was 4 
circumſtance altogether in my favour ;, for I, it ſeems, 
i ppoſe theſe rings to be viſible, though under circum- 

ances much leſs advantageous than thoſe, he has men- 
tioned, What can be more generous and candid, in 
appearance at leaſt? But as this gentleman is not 
famed for candour, and the generolity of an enemy 
is always to be ſuſpected, you will not think me 
unmannerly, if I look this gift-horſe a little in the 
mouth, to ſee if the change be ſo much in my fa- 
v0ur, as he aſſures me it is. 

Let us admit with Mr. Robins, that when a point 
emitting homogeneal light is ſeen by indiſtinct vi- 
ſion, the image formed upon the retina would, 
from the refraction of the cornea alone, conſiſt of 
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600 tings alternately dark and luminous: and in 
order to examine what change will be made in theſe 
rings by the refraction at the anterior ſurface of 
the cryſtalline, let us, for greater ſimplicity, at 
firſt conſider what will happen to a ſingle luminous 
ring placed between two dark ones. 

If the middle part of the light, in its progreſs 
from the cornea to this luminous ring, be reflected 


backs at the anterior ſurface of the cryſtalline, while 


the inner and outer part of this light is tranſmitted 
to the retina; then, inſtead of one, we ſhall have 
two ſmaller luminous rings, ſeparated by a ſmall 
dark ring lying between them. And if this ſhould 
happen to every one of the lucid rings formed by 
the cornea ; inſtead of 300 lucid rings, which we 
had before, we ſhall now have 600 ſmaller lucid 
rings, and as many dark ones. 
And if every one of theſe laſt 600 lucid rings 
were to be divided in the ſame manner by the hin- 
der ſurface of the cryſtalline z we ſhould then have 
1200 lucid rings ſtill ſmaller than the former, and 
the ſame number of dark rings. On theſe ſuppo- 
ſitions therefore, the reflexion at the two ſurfaces 
of the cryſtalline would render theſe rings leſs per- 
2 than if they were formed at the cornea 
alone. 

But on the other hand, will it not ſometimes 
happen, that the part of the light, which is reflected 
back, ſhall be contiguous to the dark ring, or ſo 
nearly adjoining to it, that the diſtance between 
them, though luminous, ſhall be utterly imper- 
ceptible? In this caſe will not the former dark ring 
be augmented in breadth by as much at leaſt as this 
light now reflected, would have taken up in the ad- 
Joining luminous ring ? 

Alſo, will it not ſometimes happen, that the 
whole of the light 8 to a luminous ring 


formed 
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formed by the cornea, ſhall be reflected back by 
one or both ſurfaces of the cryſtalline? In this 
caſe, that luminous ring will be turned into a dark 
ring, and being joined to the other two dark rings 
on each ſide of it, will compoſe one dark ring as 
broad as the two former dark rings and the inter- 
mediate lucid ring put together. And if the ſame 
thing ſhould happen to two, or three, or more of 
the neighbouring lucid rings, we may by this 
means have 5, or 7, or a greater number of the 
rings originally formed at the cornea, now united 
into one dark ring, which conſequently will be 
large enough to be eaſily perceived. 

An inſtance of an appearance ſomething like this 
does ſo ſenſibly ſhew itſelf, in paſſing by a place 
railed in, that it will often ſtrike the eye of the 
moſt incurious and inadvertent ſpectator. 

When we view one range of rails only, both the 
rails and the intervals between them appear in theit 
due proportion. Burt, in ſeeing two ther, 
one, two, or three rails of the nearer range will of- 
ten be projected into the intervals between thoſe of 
the farther range, and by filling up thoſe intervals 
will exhibit the appearance of one rail, three, or 
five, or ſeven times as big as one of the fingle rails. 
Now this appearance is ſo r to our preſent 


| 4-2, 4 


purpoſe, that if Mr. Robins | 
paſs along Lincoln's Inn Fields, or St. Paul's Churth- 
ard, or to walk round Moor- fields, with his eyes in 
bis head, I muſt beg of him to make the obſervati- 

on. | | 
Between any two of theſe larger dark rings, 
which by the means above-mentioned may be form- 
ed upon the retina, the intermediate ſpace, con- 
fiſting of luminous and dark rings too ſmall ro be 
fingly perceptible, muſt conſequently appear as 
one luminous ring; and this we may eaſily conceive 
do 
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_ of a breadth ſufficient to render it percepti- 
le. 

Having ſhown how eaſy it is to conceive the for- 
mation of large rings abſolutely dark, I muſt ob- 
ſerve, that it is ſtil] eafier to imagine, how large 
rings comparatively dark may be formed. To this 
end we need only ſuppoſe, that more of the light 
tending to the luminous rings is reflected back in 
ſome places than in others. 

Therefore the luminous and dark rings formed at 
the cornea alone, being utterly imperceptible by 
reaſon of their ſmallneſs; and the larger combina- 
tions of them, which are owing to the cryſtalline 
humour, being eaſily perceptible; I hope Mr. Ro- 
bins will not continue to aſſert, that his ſuppoſing 
them to be continued wiihout interruption from the cor- 
nea to the retina was a circumſtance altogether in my 
favour. And when he is convinced of this miſtake, 
it may do him good another time, by rendering 
his deciſions leſs precipitate, and bringing him to 
ſome diſtruſt of his own judgment, ſentio quam 
fit exiguum, if he will calmly ponder and reflect 
upon his concluſion of the paragraph before us, 
% Since in fact theſe rings EVER can be aug- 
e mented in breadth at theſe ſurfaces, but would 
« be always diminiſhed, the whole of our animad- 
«« verſion muſt be confeſſed to remain in full force 
« againſt him.“ | 

He would do well to confider likewiſe wnat rea- 
ſon he had to ſay , The cryftalline to produce 
the appearance in queſtion ought to obliterate all 
1 (the tings) but 5, or 6, or a leſs number at re- 
* gulardiſtances.” I never ſaid any thing about 
regular diftances, the diſtances indeed being general- 
ly very irregular : and as to the number of images 
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occaſioned by theſe rings, I have ſaid in the Eſay, 
art. 203. that when the experiment is tried to the 
beſt advantage, you will ſee lines alternately dark 
and luminous anſwering to thoſe rings, in greater 
number than you can count. But perhaps this repre- 
ſentation alſo is made altogether in my favour. 

Mr. Robins f ſeems to think it ſtrange, that I 
ſhould ſay an objection appears plauſible at firſt ſight, 
and yet ſhould be at a loſs 40 know certainly what 
the objefion is. But you know, Sir, it is no un- 
common thing for a perſon to talk plauſibly, and 
withal ſo looſely and indiſtinctly, that it is a ve 
hard matter to know what he would be at. Be- 
ſides, though this gentleman talked with his uſual 
ſublimity in one place, he was ſomething more in- 
telligible when he came to ſum up my errors in his 
recapitulation. 

The caſe I have laid down in article 209 of my 
Eſſay, was choſen as the moſt ſimple I could think 
of, in order to give the reader an intelligible noti- 
on of the lucid and dark rings formed by a ſingle 
refracting ſurface: And if the light, which is 
there ſuppoſed to be emitted from a lucid point, 
be perfectly homogeneous, Mr. Robins admits,® that 
rings alternately dark and luminous will be formed 
in the manner we have ſuppoſed. He objects in- 

deed, that theſe rings will be too ſmall to be per- 
ceptible : but to that we have already anſwered, 
that we no where ſuppoſe theſe ſingle rings to be 

perceived. | 

We intended farther by the caſe there laid down 
it ſhould be underſtood , that rings alternately 
dark and luminous, not abſolutely, but compara- 
tively ſuch, would be formed, when the emitted 
light was not purely homogeneal, but principally ſo. K 
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By faying principally ſo, or nearly ſuch, both 
which expreſſions I have uſed®, is not, nor cannot 
poſſibly be meant ſuch a light as that which conſiſts 
© only of the goth part of the contiguous ſpecies of yellow, 
as Mr. Robins would have the reader think. The 
light he ſpeaks of, conſiſts of, perhaps ſome mil- 
lions of different ſpecies, and contains, as far as 
we know, no more ſimple rays of any one of thoſe 
ſpecies, than of any other. This cannot therefore 
juſtly be ſtiled nearly homogeneal, or principally homo- 
geneal. A light nearly, or principally homogeneal, 
muſt conſiſt for the moſt part of ſimple rays of 
ſome one ſpecies, though others may be interming- 
led with them: And taking my expreſſion in this 
ſenſe, the compliments Mr. Robins makes me u 
on my invincible ignorance *, after the moſt elabo- 
rate attention, may be more properly applied ſome- 
where elſe. | 

But this gentleman will by no means allow, that 
in my 209th article, the light is underflood to be 
homogeneal. His argument is, that I have? 4 
plied to the mixed light of common objects thoſe deducti- 
ons, which are only true of light the moſt rigorouſly bo- 
mogeneal. Here I aſk, how was this application 
made? Have I formed any propoſition about com- 
pound gt, and demonſtrated that propoſition by 
means of the deductions from that article? This 
Mr, Robins will not pretend to affirm. All he can 
affirm is, that after particularly conſidering this 
one ſimple caſe where the light is homogeneal, and 


falling upon one refracting ſurface only, exhibits 


the appearance of rings alternately dark and lumi- 
nous, I have aſſerted, but without offering any de- 
monſt ration, that like rings will be formed, where 
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there are three refracting ſurfaces, and where the 
light is compound; which ts to be underſtood, 
mutatis mutandis. 

| Now this I ownT have done, and in my Reply, 
pag. 41. I acknowledge an omiſſion occaſioned by 
the haſte in which the Eſſay was drawn up. I have 
there confeſſed, that it would have been proper 
to have applied this doctrine in the firſt place to 
.*© phznomena, in which the light is homogeneal, 
or atleaſt principally ſo; after which, and not 
4 before, I ſhould have proceeded to the phænome: 
na produced by compound light.“ 

But neither confeſſion nor excuſe is of the leaſt 
avail: I might as well have offered them to Rhada- 
manthus himſelf. This inexorable cenſor will by 
no means admit of ſo ” irifling an attempt to palliate 
my errors, ©* He well knows, ſays he, that our 
* cenſure is not founded on what he has omitted 
to do, but on what he has actually done: we do 
not accuſe him of having proceeded to the conſi- 
*« deration of objects ſeen by compound light, be- 
fore he had conſidered thoſe ſeen by homogeneal 
flight, but we accuſe him of having ignorantly 
* applied to the compound light of all viſible ob- 
* jets thoſe concluſions, which are only true of 
light abſolutely homogeneal, c.“ 

Amidſt all this ſeverity, it is ſome comfort how- 
ever, that my concluſions are true in the caſe of light 
abſolutely bomogeneal : They muſt therefore be near- 
ly true, when the light is principally, or nearly, 


or moſtly homogeneal. And they muſt alſo be 


near the truth, when any conſiderable part of the 
light, though not the greateſt, is homogeneal, and 
the reſt of the light is divided into many other 
ſpecies. For then theſe other ſpecies having diffe- 
rent intervals between their fits, and conſequently 
OP OR being 
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being always partly reflected and partly tranſmit- 
ted, that one ſpecies, of which a conſiderable part 
of the light conſiſts, will always predominate, and 
will exhibit the ſame appearances nearly, as if the 
light were all of that one ſpecies. The ſame thing 
will alſo happen, if this predominant part of the 
light be not of one ſpecies only, but be divided a- 
mong two or three different ſpecies, provided the 
proportion between the intervals of their firs be ex- 
preſſible in ſmall numbers. 
| Now let us _— for a moment, that I had 
not been guilty of the omiſſion ſpoken of above, 
bur after treating of light abſolutely homogeneal, 
had proceeded to the conſideration of light princi- 
ly, or nearly, or moſtly homogeneal, or ſo far 
omogeneal as that one ſpecies predominates over 
all the reſt. If I had ſhown, that the phænomena 
of long narrow objects ſeen by ſuch a liglit, were 
exactly ſuch as ought to ariſe from the alternate 
fits of tranſmiſſion and reflexion; and had alfa 
ſhown that theſe phænomena were perfectly analo- 
ous to thoſe I had recited from Monſicur De a 
ire and my own obſervation, where the objects 
were ſeen by common light: might I not then juſtl 
have inferred, that the phænomena in the one ca 
proceeded from the ſame cauſe, as in the other? If 
Sir Jaac Newton's authority be of any weight with 
Mr. Robins, I may here alledge for my juſtification 
the ſecond rule of philoſophiſing laid down by that 
Great Man. Effectuum naturalium ejuſaem generis 
eædem ſunt cauſe, | 

Were it neceſſary to ſay any thing farther upon 
this occaſion, I might acquaint you, that when [ 
firſt engaged in the conſideration of diſtinct and 
indiſtin& viſion, I had no thought of Monſieur 
De la Hires problem. It was mentioned to me 
by a learned friend, when I was at work upon my 
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Eſſay ; and I was induced to conſider it not only 
by the ſingularity of the phænomenon, but by the 
great reputation of the author, who I eaſily ſaw 
had failed in the ſolution, and by no hody*s hav- 
ing attempted it fince his time. But though I 
thought the problem worth conſidering, I ſoon 
found into how great a length it was like to ca 
me, had it been accurately treated of in the caſe 
of compound light; and therefore contented my 
ſelf with giving my reader a general notion of the 
cauſe it depended on, by the ſimpler caſe of light 
purely homogeneal. N | 
However, if what I at firſt wrote upon this ſub- 
ject, was deficient, I have now ſupplied it: if er- 
roneous, I have fince endeavoured to rectify it. 
On the occaſion of Mr. Robins's Remarks I have 
now taken into conſideration the caſe of . 
light: but far from mending the matter, I have 
thereby, it ſeems, greatly increaſed his“ ſurpriſe at 
my incorrigible miftakes. He wonders, how one, 
*« who but juſt before had ſo ſignally experienced 
* his proneneſs to error, ſhould yet without in- 
e creaſing either his knowledge or his diffidence 
attempt a ſecond time the inveſtigation of a ſub- 
* ject, that had once ſo unhappily miſled him.“ 
« It * were paying,” he ſays, ** too little defe- 
* rence to the judgment of the reader particularly 
© to expoſe the numerous fallacies, and ignorant 
* ſuppoſitions, with which this new modelled 
« ſcheme abounds in almoſt every paragraph. I 
% ſhall therefore content my ſelf with animadvert- 
ing on three capital errors, either“ (any one) 
„of which being confuted, the whole ſcheme falls 
* to the ground.“ | 


* 


Now, 
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Now, Sir, if I ſhall plainly ſhew you, that the 
three capital errors here imputed to me, one I ſup- 

ſe by each of the Triumviri, are in reality mi- 

akes of their own, you will eaſily judge what 
credit is to be given to this gentleman, in relation 
to the numerous fallacies and ignorant ſuppoſitions, he 
fancies he ſees in almoſt every paragraph. 2, 

The firſt of theſe capital errors is, my weak 
© conception of a pencil conſiſting of a _— 
< lour, or at leaft of the greateſt part of it, bei 
<< to be found altogether in fits of tranſmiſſion or 
* altogether in fits of reflection after paſſing 
through much greater intervals” han one fiftieth 
part of an inch. 

Now to this my anſwer is very ſhort: I have no 
ſuch conception. Throughout my ©4 explanation 1 
never once ſpeak of à whole colour, or of the great- 
eſt part of a whole colour: I ſpeak of ſimple rays 
only. Where I name a colour, as red, or violet, 
it is not the whole colour, but the extreme part of 
that colour: and this I call ſometimes homogeneal 
light of the extreme red, or of the extreme violet, and 
ſometimes ſimple rays of the extreme red, or of the 
extreme violet, on purpoſe to prevent miſtakes, if it 
were poſſible by any precaution to prevent miſtakes 
in Mr. Robins. 

The ſecond capital error is as follows. Dr. 
«© Jurin agrees, that the appearance here endea- 
«© voured to be accounted for only takes place in 
c jndiſtin& viſion, and undertakes to ſhew, that 
<< the dark and bright rings, to which he ſuppoſes 
it to be owing, will be formed upon the retina, 
& when the luminous point, we look at, is out of the 
© [imits of diftinft viſion, and yet there is no cir- 
Yer: op ern ONO. | cumſtance 
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*. cumſtance in his ſolution, but what equally oc- 
5 eurs, when the viſion is abſolutely diſtin, Nay 
© the magnitude of the interval G g, (on which it 
* ſhould ſeem, the breadth of theſe ſuppoſititious 
rings ought to depend) may be ack greater in 
« diſtinct viſion than in indiſtinct viſion.” : 
No in vi/ion abſolutely diſtin Mr. Robins and I 

are both agreed, that all the rays iſſuing from one 
point of the object emitting compound light, are 
united in one point upon the retina, What we 
differ in is this. I, who Have learned the principles 
of Opticks from my friend's book, am of opinion, 
that when the ſimple red and ſimple violet rays 
proceeding from the ſame point of the object, fall 
ppon different points of the retina, as g and G, 
they do not both fall upon the ſame point. But 
Mr. Robins, who has ſtudied under a maſter of 
greater penetration, has diſcovered, that when 
theſe two ſorts of rays do both fall upon the ſame 
point of the retina, the magnitude of the interval be» 
tween them may be much greater than when — 
fall upon different points. Surely ane of us mull 
be in a capital error. 
My third error appears to Mr. Robins more 
N ul than either of the former. It is, that J 
* «« ſhould endeavour to account for an appear- 
*© ance which is no ways tinged with various co- 


% lours, on principles, which, if were true, 
* would diverſify that appearance with as many 
** colours as the rainbow.“ This procedure,“ 


ſays he, is the more inexcuſable in him, as I had 
« expreſly informed him in my Remarks, that, if 
** this phænomenon did rene the fits of 
* tranſmiſſion and reflection, as he ſuppoſed, then 
5 inſtead of conſiſting of dark and lucid parts 14 
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„% jy, as it in fact does, it ought of neceſſity to 
ce appear coloured; to which he has made no 
* reply.” 

Here, however inexcuſable this procedure of mine 
may appear to Mr. Robins, I muſt beg leave to 
offer the following excuſe. He did indeed aſſert 
in his Remarks, pag. 107. but as he gave no proof 
of that aſſertion, I cannot ſay he informed me, that 
upon my principles, inſtead of a multitude (more 
therefore than 5 or 6 or a leſs number) of ſeparate 
images a broad one ſhould ha ve preſented it ſelf varie- 
gated with colours. But I, who have learned to re- 
poſe no great confidence in his aſſertions, even in 
matters of fact, much leſs in points of ſcience, 
looked upon this as a mere gratis diffum, and there- 
fore made no particular reply to it. 

Bur when I came to lay down my ſolution of the 
appearance in the caſe of compound light, I ſhewed 
* how part of the ſimple rays of every colour, 
and of every degree of thoſe colours, that is, part 
of the ſimple rays of each of the innumerable ſpe- 
cies that compound a ray of white light, might 
fall upon both the luminous and the dark ſpot, G 
and g, the manifeſt conſequence of which to any 
body but Mr. Rebins and his two aſſiſtants, is that 
one of theſe ſpots muſt appear whitiſh, and the 
other darkiſh, without the leaſt appearance of 
colour. | | 

Having now ſhown how little my ſolution is 
affected by theſe three capital errors, capital indeed, 
but none of mine, I hope I may ſpare the labour of 
framing a new bypothefis. I ſhall however examine 
into thoſe *particulars relating to the multiple appear - 
ance of objett3 ſeen indiſtinfily, which this gentleman 
ſo - kindly informs mg of, to prevent the bewildring 
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my ſelf farther in this ſubjecg. Theſe, he ſays, 
© will not only evince, that the fits of tranſmiſſion 
and reflection have nothing to do in this affair, 
e but will alſo prove, that the cauſe, I had hinted 
* at in my Remarks, is undoubtedly the ge- 
© nuine one.“ , 

The firſt particular I am here informed of, is 
what I had informed this gentleman of long ago in 
my Eſay, that a narrow line of light between the 
edges of a parallel ruler, when ſeen out of the li- 
mits of diſtinct viſion, will exhibit the appearance 
of many luminous and dark lines alternately. 
| Upon which he ſays, If Dr. Jurin's aſſignment 
« of the cauſe of this appearance can at all take 
* place, the ſtars ought not to appear radiated, 
* but invironed with concentrick circles of light, 
<< ag the forementioned line of light is bordered 
4 with parallel lines.“ 5 5 

To this I anſwer, that in my Eſay, art. 222. I 
have ſhown, that by means of the involuntary and 
imperceptible nutations of the eye, .in looking at a 
ſtar, the continuity of the concentrick rings will 
be broken; and that, if theſe nutations do ſwiftly 
ſucceed one another, the light will ſeem to project 
out different ways at the ſame time, which will oc- 
caſion what is called the radiation of a ſtar. 

But a ſtar is to be conſidered as one lucid point, 
the appearance of which is altered upon the leaſt 
motion of the eye: whereas in the line of light be- 
tween the edges of the ruler, the appearance is ow- 
ing to a great number of lucid points, all of which 
can hardly alter juſt in the ſame manner at the ſame 
time, and if they did, could only occaſion an im- 
perceptible change in the degree of light, and in 
the ſituation of the luminous and dark rings, ſo that 
here the appearance muſt be infinitely more ſteady 


than in looking at a ſingle lucid point. | 
The 
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The ſecond particular is, that a very ſmall pin 
hole in a piece of paper held againſt the light, near- 
er to the eye than to be ſeen diſtinctly, will appear 
' radiated like a ſtar, not encompaſſed with luminous 
circles. . ä 

But here, not to inſiſt upon the irregularity of 
this hole, no pin being perfectly cylindrical, and 
leaſt of all ſo towards the point where it is filed, 
which part alone muſt be uſed to make the hole 
very ſmall; nor that the edge of the paper is irre- 
gularly torn and jagged by the paſſage of the pin; 
nor that the jagged part ſtands up like part of a 
concave pyramid, or cylinder, upon the reſt of the 
Paper, nor upon the ſmall ridges and furrows in 
the make of the paper; nor upon a multitude of 
other circumſtances, that may greatly affect the 
appearance; I ſhall only anſwer, that the ſmalleſt 
Pinhole is much too broad an object to paſs for a 
ſingle lucid point, eſpecially when held nearer to 
the eye than the inmoſt limit of diſtinct viſion, as 
is directed by this circumſpect obſerver. 

As to the lucid ſpecks in moſt, if not all the 
rays iſſuing from the pin-hole, I can only ſay, that 
till they have been carefully obſerved, and their ſi- 
tuation well deſcribed, and their appearance plainly 
accounted for, I can make no judgment, whether 
they are any way analogous to the lines of light 
ſeen between the edges of the parallel ruler. Theſe 
laſt are ſometimes very numerous: whether the 
ſpecks are ſo or no, Mr. Robins does not ſay, and 
for my ſelf I could never ſatisfy my ſelf about 
them. F 
My ſolution therefore does not appear to be in 
the leaſt affected by theſe particulars; and as for 
the proof we had been promiſed, * bat 2 
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hinted at in this gentleman's Remarks, namely, the 
corrugation of the eye, is undoubtedly the genuine 
one, I cannot after the moſt diligent ſearch through- 
out this paragraph, though the proper place, find a 
ſingle word ſaid about it. Tis a great diſappoint- 
ment, but may be the better borne, foraſmuch as I 
have moſt irrefragably proved in pag. 21. that this 
corrugation is an empty furmiſe, and has nothing 
to do with the appearances. 

It is now, Sir, high time to conclude this te- 
dious letter, the length of which _— you will 
the more eaſily pardon, becauſe though I have been 
waſtful of your time, yet, you ſee, I have been ex- 
tremely careful of your reputation. As great an 
honour as your name would have been to my title 
page, I have wholly debarred my ſelf of it, not 
making uſe of ſo much as the initial letters, or any 
other mark of diſt inction, except only your title of 
Eſquire, for fear of ſetting you up as a mark for 
the reſentment of angry men. I ſhould hardly 
have ventured upon that title it ſelf, but that the 
Eſquires of Great Britain are too numerous to have 
but one neck, and are beſides the maſters of fo 
many votes, that upon an approaching election, 
there is no danger of your being wounded through 
their ſides. If you will be as careful on your part, 
and be ſure never to ſpeak a word in my commen- 
dation, you are ſafe enough: but if otherwiſe, you 
ſee by this genrleman's Preface, what you are to ex- 
pect. In a moment you will be {tripped of all your 
good qualities and accompliſhments, natural and 
acquired, you will have left you neither judgment 
nor learning, nor taſte, nor good ſenſe, nor Geo- 
metry, nor Philoſophy ; the coffee-houſes and the 
preſs will ring of your groſs and matchleſs ignorance, 
in a word, you will find your ſelf in the ſame de- 
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plorable condition with Euler and Bernoulli, De 


Buffon and Dr. Smith, Philalethes and my ſelf. I 
| am, with great Eſteem and Reſpect, 


SIR, 
Tour moſt obedient 
bumble Servant, 


Auſtin Fryars, 
November 


18, 1740. Jaws Jun. 


